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Abstrgct

The paper presents a notatign sysgem for the represedtation
of interacting plans -and applies it in the analysis of a small ’
portion of "Hansel- and Grétel",‘ The essential proplem for the e
“~ . ’ M Ky - -

notation system  can be stated as follows: .How do we represent

the plans that determine behavior in a way that expliéétes

-

+_ __interactiqns among _plans?. As the examples- illustfate, thd. -
' problems is not just to show how actions can be organized into
'plans, but also "to show how éooperation takes place, how
conflicts arise ahd are resolved, how beiiéfs 'about plans

‘ determine &c¢tions, and how differing beliefs and intentions make

a ‘story. ‘Ihe system incorporates.ideas ffom work on simple, or

non-interacting plans,. but the focus is on plans ,iﬁ a social Vv

context. S -

¢

A major éoal is to reﬁfesént the plot struéture of stories
abéutlcharacters:who interact. Much of the comﬁlexity of such
. stories arises because the story is abqut a conflict be tween éhe:
v goals of two'charaét rs: & person in conflict with anotheri’pay

/ ;

try to conceal the conflict or deceive the other into acting-in a

‘

way that serves his ‘or her .own interest %g the expense of the '

other. A character may thus construct a plan that is intended to

be bélieved by the other, but is not actually carried'nout. The

plan coénstitutes the chgracter's'"cover". Such a virtual plaﬁ/{\ .
. plays a géntral role jin "Hansel and Gretel"”. Deception and
3 // v . . .
differirng beliefs of this kind are a common feature of stories 1nl//

**

which/éharadters interact. .
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Close to a large forest there lived a woodcutter
with his wife and his two children. The boy was called
Hansel and the girl Gretel. They were always very pooy
and "had very little to live on. And at one time when
there was famine -in the 1land; he could no longer
procure daily bread. ’ ‘

- o ~ . The Brothers °Grimm

3 ’ ~
1. Overview
" .

An important aspect of a narrative text is that it relates’

. ~actions connected through goals, effects and enabling conaitioqs.

“The statement "We understand ' actions in terms of goals" h;s
'becqme a truism; actions simply are the way goals are attained.
This 1is true for the realms of conversation, storieé, or human
apxivity in generél< and there has been exténsive work‘ to sth

just how goals and actions relate. But an important implication.

of goal-based understanding of actions is often overlooked. 1f

- -

Qe can interpret an gcéion'in terms of'goals; then so can others
who may-be affected by that action. They may then)act, not just
in terms of their goals, but in terms of their understandings of
.the gctdr's goals. This means that when two or more people
inter-act, their plans can reach a level of complexity thét is

difficult to foresee/from consideration of single actor plans.

‘The distinction between simple plansténd interacting plans’

can be seen, in the fairy tale, "Hansel and éretel? (Grimm,
1945) . * Hansel and Gretel are tﬁe children of a woodcutter :and
his wife, who ig'thefr stepmother. The family is poor, so poq(x

that the stepmother is ablg to convince - the kind, but
. A . )
weak-willed father .that-: they should take the children into the

. -
] - . . '

>
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woods ané abandon them. Hansel qverhears theit plan to do so and’
. attempts to foil it by dropping pebbles along the trail._  When
the parents have left them, Hansel aﬁd Gretel are able to return
home by folldwing the pebbles in the ~moonlight. . The parents
welcome them back home, but soon thereafter a similar episode
occurs. This time, however; the door is 1locked when Hansel"
attempté to.go out to gathef\pebbles. He }eSOrts to an alternate
plan of dropping bgead crumbs. Unfortunately, girds/éaé the
crumbs and Hansel and Gretel are lost in the wogds. From there,
they go on to find tbe wicked witch and the house "made of bread
and roofed with cake". Eventually, they manage to kill the yitcg

and return home to their féther. There, they find that their
cruel stepmother has my;teriouslytaied in the interim. .
An analysis of the first episode .would show that Hansel_ has
a goal -- to be able to return home after being taken ’into " the
woods. To reach that goal he drops pebbles along the trail so
that he and Gretel can rélrace their steps. We could understand
what Hansel does in terms a plan in which dropping pebblés is an
action appropriate Lo the goal. The. plan ‘would show how the
actions of dropping pebgles and fo;lowing thé trail fit toéether,
and how they pzéduce dgsired outcomes for Haﬁsel.qnd Gretel.'

But such a plan would be incomplete. Hansel aﬁd Gretel are

being“taken into the woods deliberately by theik parents. Hansel

knows that he should drop 5ebb1es Secause he;l nd Gretel have
‘overheard their parents, plotting against them. Tﬁus, the
children's plaﬁ is a response to their conception of thei:
pacrents' plan. Hansel and Gretel are not just_";;gurning home"

'(‘ "'3"‘ . !




. Bruce -and’ Newman/Interacting Plans

v

-

P
i 7 N

.

but are "countering" the plan they perceive theit parents to

have. It would have been of little use for Hansel to drop

) .

pebblesfon a familiaf trail; and, if hié‘pqrents were planning to-
kill the yhildren 6utriggt, some other response would have been

more effective. His action becomes meaningful only with respect
f 5 . _
to his perception of the/structure of his parents' plan. What we
soon find is that each of the characters in the fairy tale is
3

acting in a reality determined by his or her perceptions of thé |

others' plans. They continually evaluate ‘what the othérs are

doing and react accordingly. Such behavior, characterized by

intefacting plans, is fundamentally different from that found for

-

6ne,person plans.

- One of our‘goaIs“is. to bé abie ‘to represent the plot
structure of st;ries abodk characters whﬂ interact. Mﬁchyof_the
complexity of such stories arises because the story is about a
conflict between i%he "goals of two characters. Alpgrson:in
conflict with another may try to conceal the conflict or déceive'
the other 'iné%}tacting in a way thét serves hﬁs or her own
interest.at“the éxpense of the other. A character may thus
construct -a g}an thag is intended to be believed by the other,

but is not actually carPied out. The plan constitutes the

character's "cover". As‘'we shall see, .such a virtual: plan plays
a central role in "Hansel and Gretel". The parents attempt to

deceive ‘the childr@h into thinkihg that they are going on an

ordinary wood fetcthg expedition, in order to conééal their real

'
»

.intent, which 1is to abadndon the children, Deception* "and

differing /beliefs of this kind are a common feature of stories ‘in
i f '

which characters interact.
I
+

!

.
t
!

. 1.0 : .
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The "paper ‘is- organized as foll " . Section 2\pxegent5,é’2f, /
4 . i c . , o .
notational ’eystemj' but1 also a r ord of the generallzatlons we . ;‘

have dlscovered in applylng the

-

epreséntatlon to stor1es, Sesame
‘Street muppet sklts,aand ten t1ve1y, to natural conversatlons. /ﬂ'

. ;‘»f’éf;' /
*.Sectlon "3 contalna‘an ana ys1s of the f1rst part of "Hansel and /

analys1s ve 111ustrate ‘a  number , of

Gretelm. Through th1s: ,
9‘ : . . B ) J o

~o

th1s particular sto

g
T

ep1sodes, modlfy'ng scr1pts, and v1rtua1 plans.‘

1dent1fy eight types of comp}exlt;es that mig account for

difficulties in understanding® interacting plaés. These . are

discussed in terms of their 1mp11catiqns or the development -

reading sk111s and for educatlon. Section is the conclusion.

, -
2. The Representation. of Interacting Plai:

g;} The "Problem

Most formal work on plans fas been in artificial domains

. where the goél has been to prod ce or recognize a ‘single éctor

~

. plan. Ih’ such domains, 't problem of 1ndependent actors with

:conflicefng oals hae4n&{ risen. For us, the essent1al problem
N g ’

[

n ‘be stated ‘as. .fo)dows: . How do we represent the_ plans that

.

"a way that expllcates .1nteract10ns —among

determine behavior i
plans? As the examples to follow 111ustrate, the problem is not'
just to show how actlons can be organlzed 1nto plans. We need to

do that, but/y 'also need to show how ’ cooperation. takes place,

e~

’ - 'Sll s ~ (
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how confficts»arise‘and are resolved, and how beliefs about, plans

‘

.determine actions,_and how differing beliefs and intentions make .o

[
) i e -

a story. C _ . ) . '
7 « 1 . . , . ~

t: 3_ We should emphasrge that although Qur’work byilds on ideas

developed in work on ‘planning algorithms'*(SacerdoEi,' 1975;

»

Sussman,'1975-~ Tate, 1975), and’on ‘the use of plans in producing
‘© appropriate actions (Cohen, KJB Perrault & Cohen, 1977) we ‘are
. not ‘propos1ng a new planning algorlthmx(bdt see Sections 3.4 -
3.7 and '4.4). Similarly, though plan recognition (Séhmidg,

Sridharan, & Goodson, 1978), is a necessary part of the process

of engaging in interacting plans, we are not discussing plan
recodnition per se (but see Sections 3.8 and §5). Finally; our
pr1nc1pa1 concern is not with know1ng how a, plan Facilitates‘.
understanding of tne actions of others’ (Bruce, 1?75, 1977;

&Schank & Abelson, 1977), tnough{ again, this 1is an important

¢

theme.

We hope, instead,. to illuminate a range ~of phenomena

*

“through' a notation system ‘that makes , ’poSsible explicit
representation of interacting”™ plans. The systen, . which is

e -
%

\ . presented'in‘the remainder of Section 2, incorporates ideas from -

work on simple, or non 1nteract1ng plans, but the focus is on

-
>

plans in a social context

*

" 2.2 Belief Spaces

3
‘ . The representatien of 1nteract1ng plans‘requ1res the use of

-

a set of symbols within- a space which represbnts one character's'_

model of the interactive situation. The plans that are
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A represehte&' are' those of the .target character ang -those that the

-

v ‘target character be11eves that the other ‘charactef is cagrying.

P

out or, 1ntend1ng to carry’ out “Two separate\model are'rquired

’ for representlng the separate- p01nts ' of

characters. Flgure 1 shows three beIief spaces, »whiph indicate

- that- A's be}lef about B's ’bellef dpes not. match ‘B's actudl
‘belief, thou§h it does match A's actual belief, -

NS

T ¢4 - A BELIEVES . B BELIEVES

- T - - =
? s ) & ’ v
' ’ 1 .
-t - . ) , _
. ABELIEVES B BELIEVES

. 5 . . 8 ‘ . R .
) L - “,a.'f%_,_ ; e .
\ . A ) n:e.‘» A {;’ . . ’
. -~ . Filgure 1. Belief spaces -
~ e . \J{g : P ., ‘ »
- R , ‘ .. i - /. 5 OA o

Wlth;n one character's model of the s1tuat10n there _may be a

9? mutual- belief space. Any fact falllhg w1thin th1s space is

“

gwﬁleved by the target character to be 5hared w1th the other
. v

AT

character. Thgt 'is; character A (whose space 1t 1s) be11eves B

v
‘believes A belleves B belleves (etc ) the fact. -The use of -a

“

mutual*bef?ef space w1th1n the character'ﬁ model of the.s1tuat10n

- is_ Lntended to av01d the infinite regressron of A's ZIQN of B's

. N T

v1ew of A S ‘view (etc )y of the -situation. We will didcuss ﬁﬁtuaL

&
1

\ - : , : .
be11ef spaces\}n ﬁ\{e formal terms in the section "on separate

’

A

¢ -
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"2 shows a mutual belief space from A¥s point

e &élitie’x Figure
. , . . . . L7
i T

/ of view,

A BELIEVES ¢

.« N\
A BELIEVES MUTUAL-BELIEF(A,B)
<

Yy L( | _'...’ .

€ M . 2 [

Figure 2. & mutual belief space from A[s poiht of view
b ) ) . /- :

’

. . mutual Belief space is Hsually, used in rep;esenting ~ some

coopgfatiQe ;
répresentation ofa story that consists of a coope}atiye

| (where tperg' @;e~ no conflicting intentions) both

episode
characters'
models of the\§ituatibn can .be represented entirely within a

- * mutual belief space. Whgre-conflicting goals and décéption are

involved, par£~ of at least one character's model of the

'situétion“will,fall outside of the mutual belief space. On the

LA .

-

“two dimensjional space of a page we are restricted to representing

the interactions
1]

right dimenéi?n to separagé the .actions of the. characters’ and the

between only two characters. We use the left\ to
. - L

top to bottom'diﬁansion to represent.the temporal sequence of the

. actions.

A

' . R ) . .
' include a representation of the other charactér's plans) can be

A . - -

\ ~ §, -

interactive .epigode between two chgraétersz In the-

Further details of ~ hoy the character's plans (which °
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-

arranged: on a .two dimeﬁsional&page will be illustrated in the
. \ ' . '

subsequent analysis of "Hansel and GreteLT.

.
L]

2.3 Basic flodes of.the Representation System

Y .

Zﬁe/éescription of interaéting Plans ultimately rests upon

twaﬁr asic types of ent1t1es, statei and acts. paeh of'these can *
bé e1thet simple or complex (1nternaIiy\tstructured). . Tags are .
used tQA mark the temporal, or the real-hyp het1ca1<,statu§ qf
the nodes, and there can be various relatlons_between nodes. "
- It should be emphasized that acts and ' states are mental \
entitiesi”’tﬁqt;is, they are the target éﬁaretter's conception of
’ -

- aspects’ of his or her environment. The Tequirement that\écts_and’

a’

. v ¢ - )
States be mental entities and not absolute object}ve entities

lays the foundation for different levels of characterization.

People resbbnd to their conception of, another's actions.

¢

Mismatched conceptions may lead to conflicts or may be the?result

L4 -

of'deception. L.

. . : .
While simple states and acts are represented as primitive we

are not assuming hat they'- would be primitive for an actor, féf

S @ .

‘a convenient level of representation. It
‘ /

seems highly. unlfkely that there could be any set .of "primitive"

acts or states that wou

rather we are choosin
. B

g be universal across cultures, ages, oOr

situations. Instead e Ean talk of partlcular characterlzatlons
that could be approprlately used in a glven context v
T, R
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‘:ﬁ‘ 20301 States ® . R . i Y
! ",'z:' . ' } . )
S o h - L '
. L . . '
wta. ., 2.3.1.1 Simple States - . .
"1 : .
X8 i , . ‘
I3 » ?
T . - ¢ ¥
?‘ *
ok . o 3 ‘ . ‘
i ~' . ‘ ]
. 4“ L
' ",Q 5 - .
J “‘; e - ¢ I . .
. . + . Figure 3.°A simple st e < )
‘,‘A - { L .- ) v'o © . - ,'l .
L, A state is a- partlal characterlzatlon ‘of and object in téerms
"’ 14

~

. of attrlbutes and values for those attrlbutes.

In the formalism,
the 1nd1cat10n of a state

. '1s actually an 1nd1cat10n that someone
5 . 7 .
1  .believes, that the state .exists, . _ J % .
Y . . ‘ : ; . :
S . There is 4 need. for relatlpns between the characters and
2 : & s R -
’;fi. states. The fact. of a glven re1at10n between a person and a
ARy ‘ '
1l
?fg state w111 1tse1f bér% state that we call a "modal state", or
e i '
Liw - | . . . -
~ %% more specfflcally, am "intentional”, or "belief" state. -
’5‘: ,(,‘ g ' ‘ ' " EEd ' . . -
_.‘;; % ‘ - - \ . - . .
;gﬂ% 233.1.2 Believes | .
SET ~ ‘
5 S ‘ el ¢
& L . .
'r‘:’fé".‘ %. ~ N <
et - . * ..
et
. :"i:‘f(:: ] i “'\J .
";‘ é}. N . } f
A Y . < e .
Rk é . -t » . i
\}} "% . ) . .
B Lt ‘ ‘Figure-.4. A belief state \
- oS, . [ . . 4 . N : L
:\ L *® '\_ - b '
< Thé first . * class of 3moda1 states 1is used-to represent ‘.,
- belief states of a, charactey. . As ' long as we view . the
. v\ . B ,
intetactive situation from one ¢haracter's point of view we need
. . 3 3 )
i . - . A . :
." not 1ndlcate explicitly thatz that character believes each
1"‘ (/'—; . . L. ' " . ’ - N
b ' /' '\ ? ) T ) v
\ \ 4 /'l o - 1 g ) 1 6 ~
- 1 “\ L \ \

. 1.
\ .

¢ ' Py e
S N . N
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.\ . . [ ¢ 4 ’ i
. .

‘specif{c sEate, but :simply that the ;ep%esentation*is ef that

. L . * PR . .
character's belief,system. However, when we need to consider two

p01nts of view simultaneously, or more lmportantly, when we need :
» L . .
to show the details pf oge character' s response to their beliefs
‘ VAN
’ about another's actlons, it w111 be useflul to indicate beliefs

. . R Tu "5

exp11c1t1y. °In general any ‘state represented is in fact a

bellef state, and conSideratiohs of ~ clarity in presentation .

~
K »

- determine .whether- thi» Believes relation is‘shoﬁh explicitly.
*  ordinarily nodes will,

v

-

be encl d within a belief sﬁace ‘(qfk.).‘ .ot
. * , i ) : A :
'2.3.1.3 - IntendAchiéve . N - .

B
‘4 k] . .
. . -
.

» » N
.

. o Figure 5. An IntendAchleve/étaté
_- - > P ) - /
. / . -

. A. second kind of modal state is Z?gf\state of an actor when
. he~or she intends to bring about a stafe of affairs that is ‘not

[

presently in existence. The state to be achieved may itself be a

-

modal state. For{example, one character may intend to create an

intention or a belief in another chardcter. 71'
N /)
- i . . . / . P
2.3.1.4, IntendMaintain , ' i

4
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‘This (;:?2 class of modal states‘ differs"f;dm. an :Aéhleve
inténtiop .iﬁ that the object state is already in €xistence and .
the actor's Qodluis to maintain its exiéteqce. While,a? Achieve
intentiqn is satisfied as soon as the object stét;‘comes into

. .

existence, a Maintéin intention is pot'satisfieb until the time

period during,,whiéh the state was supposed to be”mainﬁaineﬁ is

- 2 . »

over. A Maintain intention may act as a critic (Sacerdoti,

1975) in modifying plans as they are being formed so as. to
eliminate, introdyce, or modify acts in order to avoid states in
’ ' “wo J4. o :
conflict with the.state specified. -

B "t

ar 3

P - .
- £ . »

2.3.1.5 Social Episodes . . .

| . A
. SOCIAL . _ . - .

- . *

’ b .

A's ROLE N " B's ROLE

-

Figure 7. A social épisode

] ’
A social episode is a state of - mutual belief which is
created in the process of . initiating an ordinary cooperaéive
course of action. 'The episode is labelled in the state node at

. ’ " ’
. . , : '
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. the fop. In-the space ate included the’ intentions and actions

- .

. wh1ch‘\const1tute the roles of the two characters. (The roles of
2\ o, .
the two‘characters are glfferentlated by a Fashed 11ne d1v1d1ng
the belief space). By a character S role is meant the act10ns

that the particular chakacter (say, A) expects to perform, and
- l"l 4 S .

which A believes that th& other character expects A to perform.

- .

Role “also includes the in ent10ns that the other chacacter cou%ﬂ
reasonably "infer from the character s actlon% "given the
’assumption that they are cooperatlng. When it is charactgr A's 4}

model of the 1nteract1ve situation .that is being ' represented,

« ¢

,characgg%' B's"'intentiohs are, of course, inferred, while
O B
* character A's own intentions are known directly, Simple states, '

. . T ,
‘unlike modal states,.may appear on either ‘side of the role line,

. R *
T . % ' :
.

2.3.2 Acts ’ " , ,"*\3

.

-

"+ An act is somethigg an actor‘hoés or can do. It is~ enabled

by certain states, and in turn produces or causes*other states to

occur . Acts are always related (at feast indirect%})\\to

g { ~
s

intentional-states which specify the gogl of the act.

. . N
2.3.2.1 Simple Acts . -« ‘ ’ * oA

. o ! -

3

e
&
R

' . . Figure '8. A simple act - 2/
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. v N \.
- ., " PForja sgimple act, as for a simple state, no. attgnqur<\{§ '

d - ’

< ’ . N . .
.made’ to specify an internal structure. Representing an act as
o . . . ) .

simple, 'however, is not intended as a claim that it hasx\no .

N . ¥ : . . . , 0
. internal structure but only that the internal structure is‘'pot
rélevant to the representation oﬁ‘fnteraétigg plans. T, o
% .2.3.2.2 .Complex Acts . . ‘f <

o A_complﬁx'éct is a nameablevcbllecqion of other acts.> . The =

- Iw ¢ -

. various kinds of complex acts‘énd alternative formats for their .

representation wil¥ be presented below. in ‘the section on - ¢

- <

7 configurations. . . |
R k

@ ’ v
‘s - . ] -
. ' Jo
.

2,3.3 Temporal Tags on the Nodes

-~ < Y

I -

Ly

The nodes (states and acts) can ' be marked for their
temporal status. Any represeptation of an interacting plan ‘i$

considered to be capturing a moment in time and indicates what

i P

. has already occurred (or.had been inxended or believed), what is

cur}ently being done or intended and what is expected to be done

or to be the case in the future. Although - & single ! -

. .

o ~

representation .shows very 1little of the process of planning or
. B { ’ ' . . )

the execution of a plan, the tags permit some indication of,
i . . ‘ €

- -

the té%poral,sequence of the unfolding interaction. -

2.3.3.1 Past

BRI T RE AR
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. States that existed (buf no longer:exist) and acts that ‘took '

place in the past are indicated by the "P" tag. Alternatively a <
- e [ 4

"t" with a subscript can .be used to' place the event at some

particular time'in'relationAto’the other events. Where there are-
Sseveral single representations indicating a temporal unfolding of *

an interactive plan, the subscripts may appear first on a futdgg,

W -
¢

act or.stdte, therfon a current one and so on.

#
- baid v

.-

2.3.3.2 Current

OR . . S ¥
. L3
‘< ‘ . . to -

"Figure 1. Current states’
t ’

) ’ £
1 .
States or acts that are currently béing performed are
indicated by the tag "C". Note that an intentional state may be

current while the act that would result from the intention may bé

indipated as future.

2.3.3.3 Future /t

F

« , Figure 1l. Future states

-

' Future states and acts are in%;cated by ‘the "F" tag, or :bw

"t" with a subscript.

<




N

.Bruce and Newman/Interacting Plans
. : o , , /
¢ : : ‘ s

2.3.4 sStatus Indicators for™the Nodes’ ‘ . ;
' "o L P {
. . 2.3.4.1 'Real ' ' : : x
+ Real states’and agts are'thefé,yhigh\~the‘character‘belieyes
4 - %

(4 : - . 3 .
will actually occur, are actually occurring, or have occurred.’

3

They a%e indicated by solid-lines.

‘ 2.3.4.2 Virtual o ' _ .

e \ ! l .
\ ' , ' ' N Ty '
- b . .
. / | | .
! . ) 3 h ———4 ’ N4
' Figure 12. Virtual-.states and acts. L
Virtual states and  acts are 1nd1cated by dashed lines. °

These elemgnts are 1ntended by character A to be believed by B to

actually occur (will occur, have occurredn or are qQccurring), but
A does not believe them. Whenever a social episode contains

]

.virtual elements (from A's point of view), the episode can be -

considered as'a virtual plan of A.

2.3.4.3 Hypothetical : - ‘

Figure :13. Hypothetical states

a hypothetical state (1nd1cated by a dotted 11ne) is one

that an actor can predict would be the result of a future action

L4 <

o ° ' s =
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- . or state of affairs but which he or she plans to avoid by .
' moéifying the future action or‘doing some other aétioq to counter
fhe action's expected effect: Hypothetical sta;es show ;n aspect
Qf_the actor's pianging krather-thaﬁ the final plan) ;ﬁ»tﬁat they

4

indicate how various plans may bé coordinated.

‘e s

2.4 Relations Among the Elements

s

.Relations are-the links hetween states ‘'and acts of. the

N

.interacting plans. They. fall into four " classes: Planning

relations, which sindicate how the intended goal is to be .

— .

. accomplished; Outcome relations, which indicate what states , .
v - " ’ )
result from acts or other states; Precondition relations, which
U indicate what is'needed for, an act to be performed; and Markers,

which are a_ representational convenience. Finally there, are -.
modifications to outcomes and markers which are required when a

state 1is tagged as hypothetical. The existence” of .a relation
: . %
says only that the actor believes that such a relation exists,
) , i
"not .that it exists in any absolute\sense. .
. X } T

2.4.1 Planning Relations

ot
’ . f;:’

Planning reiaiions provide links from general intentions (or

higher level acts) to the more spe&iﬁidiactionsﬂ(or intentions)

- f e m e
-that lead toward actuallzlpg‘the goalik

-
L .
v .
. '
*
- L ’
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<

K

Ee o

By Means of .

— -

}

Figure 14. The intention istgfhieved ByMeans of the act.

The intentional state leads to doing an act. That 1is, the
actor uses a particular act to achieve (or maintain) the goal

state spetified in the intentional state.
o > :

=

7.4.1.2 Specifies - ' ) ¢

=

-

. Specifies

-

- Figure 15. One intention Specifiss another.
£ -

) Achieving State Y is a more specific way of achieving _or.

maintaining State X. That 1is, , in ,the particular context,

5 . . -
achieving or maintaining State Y would count as achieving or
ma@nféinihg State X. T State X is usually a more general

characterization of state Y (cf. Produces).

-
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@

2.4.2. Preconditiph Relations
x , :
These relations link an act to the states which make the act

[

possible ‘or rfeasonable.

2:4.2.1 Enables

Figure 16. The state Enables the act
i necessary

‘ This relation indicates that the state is or
required for performing the act. Whenever an enabling state is

‘indicated, it must be satisfied before the act can be per formed.

(~’ 2.4.2.2 Supports

L]

" Figure 17. The state Supports the doing of the act.

- “ . / s - .
’ Here the states-is not'a necessary preconditin for doing the
act, but is a ,belief  -that makes doing the act reasonable or
.- 19 - ; ' '
25 . |
ey Y

-appropr iate.

o
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Aruitoxt provided by Eic:

Bruce and
2.4.3 Outcome Relations ‘ .
- These felations indicate causai\
./
states or between two states.

. <

«

Tinks

Newman/;nteracting Plans

®

%
between* acts

T

N .

ahd
hd i“\r"

Ead

The causal mechanlsms tﬁ%t are

1nd1cated by these relationg are not explalned in the interac glve

plans representatlons but

- them to exist. >

>

2.4.3.1

., -

‘.

HasEffect MR

-
- N o

~

¢

it is asSumed thatxthe 5ctors

-,

”

.";
T This relation 1links an agt to. the state which is its
intended consequence. . - -~
- - b‘ - ;*
-2.4.3.2 HasSideEffect )
' x : . ® .
¢ ) ) . % ™~ .
a V‘
£ ; \ . .
-~
Figure '19.. The state is a side effect of the act .
£
" i \1 \J ' N . L
2 A V‘ . - 2@ - 5 ‘ * )
s ’ ‘
" - 26 .
-‘ \ - a A 3 ’ ~ h

;bel{eve,

-

A
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B A v L .

-«
)
£

N . :\\\v ‘ J'.” B ’ R : 14 .
. A side effect is a state pdbduced by an acgt that is “neither

a goal state nor a precondltlon of another 1ntended act.‘ It is _

«

menb1oned only when unexpected or when it prpggces a .conflict,

,v

w1th anpther state: . cy - . s

.
.

o5~

- o ' o /
. ,
“2.4.8.3 Produces,. ‘ . oo

r

Figure ZﬁuEOnekstate Produces another . .
g ‘\ = i3 LK

one state may be the- cause of another without - the

-~ 1intervention of.an'actor. The actor, however, may cause a §tate

on the basis_ of his or her belief that, another state would be

%

pgoguced. (Thys an fntention to achieve a goal state may
Specify another intention Q,cause the state which wilf Produce .
the-originai,gdai state). T |

: It 1is important to point dut that the reiations, Speoifjes, -

&
-

& - : ‘ -~
Produces,qand Supports are intended to summarize, rather than to
explain what are often complex’rela%y%nships. "That is,“we do not

Rl Lo 4 .
LA
‘say how a specific intention.is selected in a partlcular problem ik

~ . A

¢
solv1ng environment,’ nor hoy a collectlon of states produces

T -

. another state, nor how a state makes an, act reasonabfe. These'
' @ ) . ’ .
are important, and of course, difficult questions, but they are

-

not at the core of . the issue we are concerned .with.here, the
. AR

. 1n&$g onqectlons am.ng the plans of dlffe&en; actors. "' .

- 21 12~,

[
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oL 2‘4.4 ‘Markers . ) P :.‘

L1

‘Markers indicate relations that could be inferred from the

- ) . b

configurations of nodes and relations. They do not add new

*

" inForflation but are used as a representation convenience.: -

2:4.4.1 ~Conflicts ' . = ' . ‘ N

Figure 21. The two states are in conflict

“~ -

"cgﬁfliét" is a symmetric relation tbét‘ can holg;\BLtween .
simple or modal states. Conflict often occurs between a

hypothetical state and an intentional state or between beliaf
states of two .characters or between intentional states of two

- -

Tharacters. Note that' within the représentation‘ of one

character's view of the interactive situation two current simple

- - \

states are not likely to be in conflict.

2.4.4.2 satisfies- -
v - /

-
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! When aggtate occurs ‘which is the object of an Achieve

- ° A

intentjon, then -the satisfaction. of the object state can be
indicated. For IntendMaintain states, the object state must not

onky occur ‘but it mus§ endure for the time period indicated by
" the intention. ' - .

2.4.4.3 Counters o 1T i )

— =

>

. -

;r\\\~ : ’ Figure 23. The act@Coupters the state
« » - R \ -

) This relation ‘indicates that the act was done in order, to -\

eliminate (or preempt the occurrence of) some state. g
N %

*

2.4.4.4 SameAs

.

.
. - - R "

' Some os

. c oy
, - 3 Meons of a Meons of a *

* Eiguré 24. The intentional states are identical )

- . .
) - . N R . ’ .
. : This marker, like‘the one that follows, is used to indicate
. oo - - * /

the relation between intentional states=-in a wirtual plan and

<

13
- -
»
i

> “. : .
. B - ) .
- . - - .
\ . . - .
’ ’
.
,
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those in a-character's readl plan. * It always connects identical

- - .- . e
= %
e 4

r . ( . H . . . ’ n
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N S g
i EAL I . . .

s ® 0 . : ’ N Py . ) T . '
iptentions. that lead to ‘identical acts. .
! . ‘ : ’ ‘ ’ 7 - ! P
" 2.4.4.5 PBiFrERot J “ - e
- ~ T
, Fills Stot
r ’ -
. ' ~ Moot of | Weansof ’
X Q x' a
» - ol .
¢ . < S

Figure .25. One ﬁ%tenfion (in"a real plan) fills a position

with a more. general intention in a virtual plan.

s . N Y

in a virtual plan, . S \

2
N < -

. Y ‘

v

» This marker conftects a specific intention in a real nplan

L4
7

The specific

intention fills a slot in the virtual plan which had not been’

specified. - - )

* A
2

5
°

“2.4.5 Hypothetical Modifications

Whenever ) “a "hypothetical state -is being considered in .

"

planfiing an action sequence, certain of the relations also become

-

o

the

the

1, ."*"’ . . . . .
relation. - This modification applies to Outcomes and some of

- WouldBatisfy

» 1N

P iy

hypothe;;cal.\‘This:is“indicateé by adding "would" to the name of.
e . - . .“"' - - b

~

. i
Markers. . Thus the following relations are genetrated:
. - ” 2 . \

WOu}déaveEfEect o o o T, .
WouldHaveSideEffect i .
WqﬁldProduce

WouldConflict' ' > . .

WouldCounté€r " .
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2.5 CQmmon Confgguratlons .- ’ .o '

. . - _J ‘
The beart of our 1nteract1ng plans analysis lies’ 1n what~we
« N L.

call “"copfigurations". iThese are structures built out of the

13

-

nodes /and relations defined in the previous section. Each

f;

configuration is a generalizatiom taken from ".analysés done on

sodial interactions. in conversations or stories. The complex of

! ‘ L4

nodes and relations deflned in a configuration, rather than - just:

.
A N

the spec1f1L elemnnts (e.g., HasEffect), expresses some assertion

*

', , about the form of social interaction. In this éection we present
& N
a few +of- the most important’ configurations, each of which has

A -~

at least one instantiatioh in the analysis of "Hansel and Gretel"

-
B

that is to follows

. o ’
.

2.5.1 :§3£§§§gptioﬁ of Intentions

(R4 - N

Specilies By Msans of

N .
- m i - . '
Figure 26. Satisfaction of intentions

.
’ - v
. « -

~

Figure 26 shgws a simple configurationn the satisfaction of

intqntions. An Achieve ‘ingfntibn has specified another Achieve
~n * ’

Antention which i;/égzried out by means of an act. The effect of

the act satisfies the second Achiave intention, and produces a

~ . \

ERI

A ruiToxt Provided by ERIC
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-

state that satijfies the first. ‘Note'thqt a Maintain intention’

.
a

is satisfied pnly by‘tﬁe conjunction of the act and the end of

the time specified (often imﬁlicgtly) for the Maintain intention.
. . ' . .

2.5.2  Request . -

3

.
.
-

B

Figure 27. The "requekt” configuration

-

-

T = A
One . frequently en;>untered confiquration is the "request",
7

as shown "in Figure

jat

. It occurs when a person atteupts to

+ rachieve a goal by ‘engaging another, and thus represents one of

the sihpler _cases of interaction among plans. 1In the figure,

-

person P. has the intention to achieve X. Iinstead of act;ng

directly to bring about X, P, forms a néw intgntion, to achieve
— § -

the state of Q.'s .having.the'intention to achieve X. .This new

.

. S, . fet .
gntenthg is achieved by means of a speech act, which has the
. .

s .

.
-~ v

" ~ 26 - . ’
r"‘

32

.
i

v
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" have deliberately 1left out any representation of -the usual
1 4

’

- ' Bruce and Néwman/Interacting Plans .~
. ' ) ,

effect of a new intention for Q. (to achieve X). Note that we ",
- , - %

. 14

i

preconditions and outcomes of the req&est (see Searle, "1969;
A 3

4

Bruce, 1975). We assume that these operate on the beliefs shown

in the figure, but a{g}tcoﬁcerned here with the transfer of
~ ) . *

intentions and the resulting plans.

-

It should also be pointeq'out that the figure summarizes a |
dynamic event, that the ‘iﬁtentions, acts and states do :not‘ ; %j
Hécessarily exist contemporaneously. ;Fpr @xample, the déipg of f
‘the act 'that effecﬁs.a brings X into existence (as a belief) but !

. . ‘ : !

also eliminates the original intention to achieve X. The reader |

) ' i

should see Cohen (1978) for a formalism in which this process |
L] . H

might be rgpresénted. ' . .

~2.5.3 Qgsolution of Conflict

~ . . Counters
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.Figure 29. Resolution of a gonflibt - 11 . L.

’

Another common .configuration is " the 'resolution of
A ‘
*r
4

‘conflict", as shown in Figures 28 and 29. This occurs in various

forms, But', typically originates as in Figure 28, when a

hypothetical side effect of am act conflicts with some Maintain °
~N
intention: The Maintain intention is in a sense awakened b the

hypothetical -state and induced to specify an Achieve intgntion

5

(Figure 29). The ‘Achieyg intention genérates an ac that

.

s -~ N

counters the hypothetical state. . I

- The -resolution of conflicts. can éccyr within simple plans ;
. 4 4

(as in the two previous figures), but also plays an impor tant

role in intéracting plans. Fdr example, one way to resolve a

conflict is to. transfer the Purden of responsibility, e.g., to

: ; )
use. a request to,create il another a Maintain inténtion that will
. . . - . * -

be awakened by the same hyéothétical étate; This strategy, when

“

. { . .
{ successfﬁqig will result 1in' the other having” to resolve the
t

conflict a later time. _ Exaniples of this occur at several

-

. N - 28 .:_.\_1 ¥ R - i . -
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§ points in "Hansel and Gretel" —{see- the section on "Achieving
multiple goals™). ) & ) ‘ . 4

-
’

. 2.5.4 .Initiation of a Social épisode

» . ——— . = .

(, Specifies

.

Figure 30. Initiation of a social episode

Another important configuration is the initiation of a

social episode, as shown in Figure 30. 6 Often, to achieve certain-
- L .
goals one must engage others in an activity. The activity can be

. said to éoﬁhence'whén the two {or more) participants’ each "~ have.
-the intention to maintain the acfivity. We say then that the

'
3

activity is a social episode. Typically, an episode is initiated.
I . .

'gyameans of a speeéh act, e.g., "Let's dp-...". " When successful, _
%he in}tiation prodd&e§, a Maintain intention in the second
participant. This; plus the Maintain inteﬂtion of the first
parﬁi&ipant, produces the episode as a state. The existehce of

the episode implies a new belief space, namely, a'set of beliefs

shared between the participants. One of these beliefs is that

a
fl ~

: ¥
\.

- 29
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the initiation act igzp{ecisely Ehat{ an act toscreate th% beliefff“
. sbace in which it resides. : ‘ /// !
: ’ . Q V/)

2.5.5' Complex Act Configurations -

-
e

Pl

The complex act representation is used when the effects of
\ . » ”

ST . ) ) .

‘ the "lower level” acts in combinpation produce the effect of the

complex act.-. Thg.representation of an act as’"coﬁplex“, with its

A < v

decomposition into “simple"—acts,éindicatgs that the effects (or

~

preconditions or other aspeg&s) of the coﬁponent acts are
relevant to representing idieractjng plans. Note that ' complex

acts can be contained within complex acts (see the parent's plan
. L)

in Figure 44). The acts within a complex act can be related in

. many possible ways, three of which we identify here.

A . ’ L4

2.5.5.1 Independent Sub~§cts

’

- ) - .




3

-
’

In settlng a table" (ALPHA), one could set glasses (BETA)

l

before or dfter setting plates (GAMMA).

® 2.5.5.2 Enabling Sub-Acts

-

3

Figure 32. Enéplimg sub-acts in a complex act

eds to ’géther

Fa

In "starting a fire" (ALPHA), one -
combustible materials together (BETA) before 1lighting them

(GAMMA) . The act of "gathering" has an effect (HasEffect) =---

the state of ‘"materials togeﬁher“ (Y), which makes possiblez

(Enables) the act of "iighting". . Not all, HasEffect <. Enables

¢

®
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‘chains need to

-
.
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. . 7 P

be characterized as-‘complex acts (e.g., Hansel's®
Pl .

‘pebble gathering as shown in Figure 35).

2.5.5.3 Patching Sub-Acts

e
o

“
o~
[}

Figure 33. Patching sub—acté in a complex act

writing implement"” (BETA)" has an effect'ﬁhich may need to be
¢
away t

In "writing a letter" (ALPHA), the act of "getting out a
countered after the wWriting .is done, .by another act, "putting
he writing imp

lpment“
{' N

(GAMMA) .
N Y
<

[N

w

o
[}
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Figure 34. The ByDoing abbreviation :

. : ; /s
. ) ‘ { {

This relation provides for abbreviating complex acts. !

While the'complex act representation shows the intentional states( Y

J

which lead to doing the lower level acts, the ByDoing qglagigg&
allowsg, for a direct 1link between the higher level act aﬁd the .

lower level acts. Whenever this relation is used; it can be

-

>

assumed to be expandable into one of the three types of complex

»

act representations. - \

- . .

3. An Interacting Plans Analysis of Hansel and Gretel

4 - - -

3.1 A Guide to the Analysis o .

.- The eiamples to follow are all takén from ‘""Hansel and

’ Gretel". We are using an Englfsh traﬁslation,' one of the plder

¢

variety that has not been shortened or altered in majer wayg.
)‘ . N .‘ T . . N
The full text of 'the section of the story we are analyzing

appqgrs'in the Appendix.

; %

~In this paper we will considér only a_ small part of the
story: the first attempt. of the parents to get rid of the

.
L]

-

- . A v pl
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hildren. In fact, we will focus on one-aspect of the episode
Fhil . 1 _ .
--- the interactions bepwéen the plan of the "parents to abanaqn‘

3

4

~

the children and-the‘plan of the children to block their parén;'s y

B N

! ~ : . . ) N P . &
plan. The interactions occyr in the context of a wvirtual plan,

~

the plan that the parents use to makes the children Believe that
nothing unusual is ébgﬁt to happen when they®go .into the, woods,

Thé parents do not infend to carry - out thisvirtual plan, yet
they want the chilﬂreﬁJto treat it as the real plan. ;n’additiob

to its impoftaﬁce*in this stofy, the virtual plan serves as a

model for normal interactive  episodes since,its effectiyeness
i . ’ . . " BN
depends upon its mimicking of real plans. - . ] ’

- ‘There are several restrictions we have been forced to place
. on the analysis. These are discussed in -a later section, but

one needs to be mentioned here. Though there are four characters

13

.in the episode: the father, the stepmother, Hansel énd Gretel, we

- -

- will -~describe the episode as if there were only two: the parents

and the «children. In ‘describing the -children's feal ,plan,"

_howe&er, we will attribute it to Hansel, since(he takes primary -
respongiE}lipy for férmulating'it and cér;ying_it out.
For details of notation the "reader should consult the

.L“‘-7égctiqn on ‘the notation system. Some general points are the
following: 1In each diagram time is indicated by position on " the

¢ :

. page. B Generally .speakidg:“eagliér states and acts appear near

4‘ “

the top of the page, so ‘that the episode céﬁ be "reéd“‘ from the

tof of the diagram to the bottom. -The parents' ‘intentions and

4,

s Y -’

level intentions farther to the =left. The‘childreh'g intentions

- A o
7 . . 3

B ‘ - 34 =~ : 4() - “ e ,
- . P ' ; ., /‘\ P =

actions’ are 'élways on the left side of the- pége; with higher -

LAY
-

y e

e

Loyt
-

R

A

v .
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’~
-

and actions are~ alwa§s on thé right side, with higher leved
) S i . .
fntenggsﬂs farther to the righy. ,

3.2 *Achievinjzé‘goal with a Sequence of actions

When the old people had gone to sleep, he got up,
put on‘ his 1little coat, opened .the.door, and slipped
out. The moon. was shining brightly and the white
pebbles round the house shone like newly minted coins.
Hansel stooped down and put“as many.into his pockegs as
.they would hold. .

Then he went .back to Gretel and said, "Take 0
comfert, little sister, an@e go to” sleep. God won't
forsake us." 'And then he went to bed again,

. e

- >

' . , L kkk A IR * %

- .
. o .
< Thek/;hey all started-for, the forest. .
) When they had gone a little way, Hansel stopped -
and lookeg -.back at the cottage, and he did the same
thing again and again -... He hgd been dropping ‘a
pebble on the groueg each time he stopped. - . )

@

kkk

< a .

When the full moon rose,.ﬁansel took his ligtle
sister's hand and | they rwalked on, guided by the
pebbles, which glittered like newly coined money. They
walked + the Wwhole night, and at daybreak they.found
themselves back at their father's cottage. :

We can begin our description of the first episode of Hansel .
and, Gretel with a - relatively simple configuration. Figute 35

-

represents ‘a simple plan for finding one's way out of a forest. -

t

to be rid of the children.
. A

-

-
. f

3

Acts are.represented in*the fiqure by sqparé‘ nodes. They
. IS . ‘ - ,
are connected to states (oval hnodes) by various relations,

indicated by the labels on the arrows. For example, the, act,

"Hansel ga£ﬁers pebbles”, has the. effect (HasEffect) of the

- %

L.g

. Tt. is part of Hanssl's-plap'for survaingohis'parents' attémpts ~

.

T
2

3
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Figuré 55. Part of Hansel's plan for getting cut of the forest

P — - J
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state, "Hansel has pebbles".  Modal states, indicated by the

.,
embedded ovals, contaln some mental attitude, e.g., an 1ntent10n,

and a simple state as the object of the attitude.
Hansel's highest level ‘intention is seen’on the far right of
- * 4
. S NN = - ’
the figure. This intention specifies that he and -Gretel not be

lost}in the forest, or more specifically, that they get .back

home. All of Hansel s 1ntent10ns ih” Figure 35 arq\tagged with

time ta indicating that they are present at the outset- of

- -~

carrying out the plan. Wﬁilejthe sequence of ‘actions are gcarried

]

£ ‘ .
‘out from top to bottom, the intention to be at home is done
directly by means of thé last action of fellowing the trail.

v This action, however, requires that the\trqil be marked and,this,’

. ' ~ - . .
! in turn, requires that Hansel has & supply of pebbles with which

- to do” the marking. Thhs, the first two actions are done in ordei

to establish the preconditions: of the final action that gets the

children home.
'S - ‘ i

This ‘plan, which 1is represented in isolation from the

context of the interaction with the parentsf is only a small

part of what the reader would have to understand in order to

follow the events of the,story. The plan takes over 24 hours to
carry out. Cencurrently, the parén}s*are carrying -out their plan

to lose the children in the forest. 'It‘is thg interaction of
these two plans which we will atteﬂpt to represent. The perents'
plan will be desgribed in sgme detail befor we return to show
how Hansel's plan counteracts the effects‘ofzthe parentgyyéian.

FE ; ¥ Cooe )

.{w

v
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3.3 A Slmple Interact1ng Plan:-sa ‘Reguest‘ N

™~

When they*reached the .middle of the forest, the1r‘

. father said, "Now, chridren, pick up some wood. I want

to make g fire to warm you." L.
Hansel and GretelY*gathered the twigs together and

'soon made a huge p’ilet ‘Then' the pile was llghted

8 &

s?

The parents' plan is an 1nteract1ng plan, since 1t is a plan
“to achieve goals'in interact16@§w1th the children. The idea of ™
o an interacting plan can be illustrated with a simple example (see

’ above) taken - from their ovérails plan. Flgures 36 and 37
represent the parents' _plan to bu11d a fire for the chlldren once

3

they are out in the forest. (For s1mp11c1ty of bresentation,

this' sub plan will .not be represented in the parents’ full plan

"illustrated later on.). . Y ce .

One aptlon ( Parents llght plle of twigs") is’ shown in
Fiqure 36% Y Flre burnxng is a s1mp1e state wh1ch sat1sf1es the
intentionaltstate?{1abelled "p. A.")cwnlch is the mental _state

1)

leading . directlf +to the act. The Intendﬁﬁpleve- state' is

specified by an IntendMaintain state which in this case is the

4 . .
" more general intention’ keep the children warm. Since the
- P
parenes know that a burnlng ire will produce warm children, they

know that the general goal of keeplng the ch11dren warm can be
o P

accompllshed in th1s case_ by cadsrng a f1re to be burhlng. \

The 1linpk ,to Flgure 37.is the state "Tw1gs in p11e" ) This is

a neqessary condltlon’for the plle of twigs to be 11t so it
A
llnked to'the actﬁﬁg lighting by an Enables relation. Whenever

. an act has an enabllng conditlon that is not met, an 1ntention[to

»

achieve that state is gené?ated. In Figure 37 that intention.is

»

- ‘~ . . .“,‘ . —38- 44




Figure :36. The parents’ pian.éb kéep the children warm
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Figure 37. A sfmple'interacting Plan: Requesting help from the;
children - v ~
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represented as an intention by the parents tp_achieve " the state

of a pile of twigs existing. 1In another situatibn this goal

I~

miqgt\ be achieved by going about gathering twigs. ~But ﬁere, the

s

parents choose to get the children to _gerform‘ the necessary

actions. Thus, vwe—.have an elementary 1nteract1ng plan. The '

<, l

1ntent10n to achieve a pile of twigs is changed into an 1n€ent10n

to‘achleve an 1ntent10na1 state in.the children. ' This new goal
is acﬂieved by means of saying to the children, "Now, children,
pick up some wood. I want to make a f1re to warm you." This, of
course, is a request andslt has the effect of the children having «Q
the intention. to achieve a pile of twigs by means of gatheiing

twigs. This‘action'satisfies the parents' intention to have a

pile of twigs anhl satisfies the enabling condition for their -

building a fire.. Notice that while the parent's' intention to

. . }; » . e

have twigs in a pile is present at time a, the children'ss ~
. . . - F

intention comes into existence at time b, only after the parent's

request. - . — *

" 3.4 Achieving Multiple Goals

*
. -

The ﬁire building plan illustrates one -of the bgsic ’
confighrationg ‘'used to represent interaéting plans. We can now
begln to lay out s;;e of the basic struetures“<;% e, parent's .
, full plan. _We wllia)urst show how to represent an ordlnarz wood
fetching episode, wh1ch, we assume, 1is commonly carried out
without an} malevolent intent, and is well knowﬁ by * the parents

and children.’ Then, we will show how the parebt‘s ﬁlan to get

rid of the children 1is an attempt to use - the children's 5

t

cooperation’ in an ordinary episode. )
5 LA -
- 4 L N - Y
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Pigure. 38 shows the parents' procedare for fetching ‘wood

from the forest.' The intent to have a supply of cut wood at home
is achieved by means of the higher level act of fetching wood

which itself is accompllshed by doing the ‘three lower level acts
“‘TﬂFgOtng*to-thefwork—iocatz i = orest; Woting—wood—and

then carrying it home. We can consider this structure to_be like

a basic scfipt for fetching wood that can be carried out
@ :

regardless of whether the ﬁhﬁidreh come along on the outing. (In

subsequent diﬁgrams}'this basic structure is abbreviated using
) S

’ . K
the ByDoing relation between the acts.) 1In the representation of
the ' parent's ' plan, this script maintains its integrity since we ,

assume .that the parents know.this procedure independently of its

application on a particular occasion, when consideration must be

'-given to particular contingencies that may arise. &

b

The script itself has ramifications that affect other
intentions the participants may have. For example, going to the
work location has the side effect that the the parents are in

the forest. As we shall see, this effect has consequences with
A k . . ) .. ) .
3, regard to other intentions of the parents represented in Figure
4

39. Figufé 39 shows another set of parents' intentions; those
involved in caring for the children, These 1ntent10ns are a

., basic part of an ordinarf (benevolent) wood fetchlng ep;sode,'

which we are representing now before going on to show how the.
- ] . - ‘ . .

same plan can be used malevolently. The generg} intention to

® .
maintain a state of the children being cared for can be further

specifiéd by the intentions to maintain the state of the children N
being out of ‘danger and 'to maintain Eheir being nearby. We can

A

o ol a2 - 48




Figure 38. The parents' wood fe
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7

consider first the parents' intention to keep the children near

them. 4 S
, , _
There 1is a critical belief shown in Figure 38 which

interacts . with the intention to stay near to the children. The

' -~ - -
fact that the work location is in the forest ~means that « the
8 ' .

parents will be in the forest and therefore not near the childrgn‘

when they go to work. If we turn now to Figure 39, we can see

that the state of being in the forest would produce the state of

“the children's not being near the parents wﬂich, in turn, would

— 4
-

conflict with the intention to maintain nearness to the children.

Figure 39 illustrates an important configuration which

s

arises when two intentions. have to be coordinated (cf. Waldinger,
1975) . Maintain intentions are often inactive as long as the

state that is their goal is in existence and not threatened.

wt

When other plans are being formulated, however, the Maintain
9 7

intentions may act as critics which ‘survey the plan for

» 4 . .
conflicts. 1In the case of fetching wood, a possible conflict was

found and the. Maintain intention specifies a way to avoid the
cogflict, namely to take the éhildren on the outing. The sta‘h
in the dotted oval (Children -not nearby Parents) is a

hypothetical state singe it never actually occurs but is intended

v
to be .countered by an action which is consistent with the plan” .,

to fetch wood. The way in which the conflict is avoided is

-

rather complex but follows the general battern of the' request

. -/\& . R
rillustrated intFigure 37 (and in Figure 27).

<

»

-
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3.5 Initiation of a Social Episode . -

“

At daybreak, before the sun had risen,‘the woman
came and said, "Get up, you lazybones! ' We are going
into the forest to fetch wood." ) .

-

. The intention to maintain ."nearness"” leads to an action

that counters the state of the children being left at home.  The

%

parents want to maintdin a state of the children being along on
the. outing which is done by getting the children to have the
. - v
intention to be on the outing. But the outing is not something- ®
]

the children can do on their own (like gathering twigs); it ' is -

v

essentially a shared undertéking, or social episode, in which the
participants have recognized roles. Thus getting the children to

have the intention of being on the outing is not done by a simple
« d 5 . - -

request bu§ by initiating an episode. The children's following,
y t

which serves to maintain proximity to their paredts, assures that

they will be in the forest with the parents (and back home at

‘) )

the end of the ébisode.) ; -

e 'parents' act of initiation is a compléx act (near the
top f Figure 39) which contains.two smaller éctions. “The first
act oﬁ is intépded to wake the childreﬁ up. The secord act

describes the plan: "We are going ﬁnto the forest to fe&ch‘wood."

.

The complex act has the effect that the children intend to

maintain their role in the episode. ,Tgeir intention (in

-

combination with the fact that the parents intend there to be ‘an *

episode) produces a state of mutual belief concerning a shared
course of action. This state (the episode) is indicated at the

top of Figure 39 and by the large square that now surrounds the

- 46 -~
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whole course of action. Placing the
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¥

course of action in an

L

ep1sode means that 1t 1s mutually recognlzed or belleved that the

partlcipants w1%l perform their respective*

roles. The

parent's

announcement of1$g§ plan can produce th1s effect %/;ause going to

fetch wood with the children along is a

n nrﬂ1nary an

4

occurring event for which the participanis

know what each

" other

will do. (Figures 39 and 48 are slightly abbrev1ated in that 'the

-

parents intention to ma1nta1n the eplsode
The children's role as ‘1indicated
reactive to the parents' initiations. In

for the children involves only following t

is not shown).

%

on Figureﬂ39 is clearly

addition,

he parents.

the

The

role

other

actions they perform are done in response to specific requests

<«
from their parents. °

3.6 Modification of the Basic Script

i 1

... the woman said, "Now lie down by the fire and rest
have

yourselves while we go and cut wood.

When we

f1n1shed we will come back to fetch you." .

3

(2

As will be seen in figures 39 through 42, the basic script-

for fetching wood can be modified to i
intentions to care for the children.
conflict'begreen a side effect of fetching

.

to remain nearby the children leads to an

ntegrate it with

We have’

the

een that a

wood and e intention

act that counters

the

undesirable state. This action of initiating the episode can be

seen ‘at the top of Figure 48 as specified directly by

intention to - stay nearby. It becomes

‘sequence involved in going out to fetch wo

the
’

part of the ordinary

od when the

children

-have to come along. Going back to Figure 39, another conflict
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\chlldren o} 3

.Children) means that now the parents ‘take the responsibiliteg, for g*

children'sabfing out of danger of swinging axes etc. One Qf:‘the

_would confllct w1tg\“fhe 1ntent10n to stay near the children. °

4

»

- Bruce andaNmean/Interactind@Plans

27 .
€ . \
Pacd *
A7 - . -
’ ¢ : . . v

can bPe seen, namely between the intention to, keep the childgen
out of danger and the'~bss1b1e s1de effect of the ch11dren belng
“in the &mmedlate vicinity of the ectual wood cutting (with .
sw1nglng axes, falliRg Efees etc.). The pareBts can resolve this
conf11ct by -leavi »e ch11dren at éome .r?la'ce other than thé

-

work location. Tu;nlng agaln to Flgure 49, this® action can be

seena now _as 'dlrectly spec1f1ed by the 1ntent10n to keep the_
‘ 5155

&t"

..

danger. But- now leaving theQEhlldren to go cut

g
o,

wood confllcts ﬁlth-belng near them. So another actien is added

*

. £ L
(withén the complex ac@ of leavihg the children) that prevents

the' conflict. THis actidén by, the parents (Pagents stay .nearby

. - .
maintaining adequate proximity to the children. ’

' » , ® .
The complex act of leaving the children is a set of agtions,

. . - 'S - Al
the outcomes of which, in coﬁbinati&n, produce the effect of the

. ! / . . é - v
actions withjn the complex act counters thehchildren's/intentgbn

to stay with the parents (which led to ‘following) and another of

. @

the.; actions produces in the childrén a new intention to stay at

-

the place where they are left.

all goes well with ‘the ordinary wood fetch1ng 'eéisode

unt11, as seen_on ?igure 41, the parents start to carry the cut

wood back hHome. Since now the chlldren are in the forest, this -
- Y

r .
Thus a new action is added in-which 'the parents gg back and fetch

- -’

the children. As. seen on Figure 42, 'this action has the effect
. ‘ ‘_ .. L} .

of turning off the chikdren's intention to stay at the place they
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were ~left and ,to, reinstate ‘the intention to stay with the

parenté: The children then follow the pérents home and the

Ml

ordinary episode is over. - - =

»

The conflicts and the mbdifications to the basic script that,

are 1llustrated in figures 39 through 42 show how dlfferent goals -

can be coordlnated They are not intended to represent.the

actual process’ that might be involved in planning such an

episode. We assume that the _full (ordinary) shared episode
script would have been bu1lt up over tlme so that the final full
sequence is 1tselfjga script that is known by the part1c1pants. -

T6 understand the playrihat the parents have to get rid of the

’,

children, however, it is necessary tO'éee the basic wood fetching

script as independent from the scripg for ‘the ordinary wood
fetching episode which intludes a rolé€ for the children. The
pérents' deceptions involve only the part of the script that is

generated from the intentions to care for the children. We can Do

- -

now turn to the parents' real plan. ‘ . .

3.7; Embedding of.the virtual Plan \ - K
\ <
One night- when he 1lay in bed- worrying over his
troubles, he sighed’ and said to his wife, "What 1is to °
become of us? How are we to feed our poor.children when
" we have nothing £6r ourselves?" . ’
"I'1l.tell you what, husband," a&ged the wonian. , -
."Tomorrow morning we will take the chgldren out quite '
“early into the thickest part of the \forest We will
light a fire and glve each, of them a piece of bread.
-Then we will go to our work and leave them alone. They.

won't be able to find their way back, and so we shall .
be r1d of them." . <

* kK

* Hansel and Grete sat .by .the fire, ‘apd when

dinnertime came they each ate their '1little big of‘h .

-

\ D - ’

5
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bread, and they thought the1r father .was qultefnear
because they could hear the sound of an ax. It was no ‘
X, hOWever, but a branch which the man had tied torma -
ead tree, -and which, blew backwards and  forwards
against its They sat there so long that ‘they got

. tired, Then their eyes began to closé . and they were _.
soon fast asleep. . ‘ -7

Y T o .
_.The interactive _Plan represerted .in' Figures 39 through 42

-

. . v . .
i8 neyer actually carried out in“the.story, at least not in full,

L ? . P *

and rtainly not with the’intentions indicated for the parents. _

The lan 1s actually a virtual pl that the'pagents want Hansel ,
and ‘Grete o béQleve isg be1n§ carried ~out. In order to. -

-

. - Y

EY 7 | s , - < .
represent the” perents' actual vyéw of the interactive situatiop,

it is necessary to show how thew/intend to ‘use the ‘eﬂfig;:n 's

<

belief’ in, this plan to ach1evé the1r real* 1ntent1on to get rid
/ 5
of the chlldren by caUs1ng the to be lost in the forest. ’ ‘
The parénts depend on th chfldren'f’belief~that it is&\an

¢ ’ * » .
ordinary. wood fetching epigode to get ‘the children to- follow
them into the forest They™ also depend" on the children' ?
intention to’walt in the nearby 1ocat10n so that the chlldren ,do

ar not follow bhem back out of [the fbrest. In the actudal plan, the '’

—— \ ’

critical 11e occursAwhen,th . stepmother eays ‘to the éhildten:
- . 4 . . ' . ( Q. ‘q -
"Now lie ‘down -bj*the fire,and rest yourselves while we go and

cut wood. Whengwe have ished we will come back to fetch yous"

' . \
-It is only by understanrl g what the ord1nary séq&ence of events
is “in such a 51tuat10n t at\it is potsible to understend how the'

-

. stepmother's statement p oduces the desired effect of leaving the /

chlldr.'en hehlnd., ) /@ A T .o :




L~ B . is

represgented on the far left. Basically they want to have enough ,

food for

Bruce and Newman [Interacting Plans

Figure 43 represents the basis of the parents" real ‘plan ag

it ‘relates to the.epjisode that they want the chﬁld;en to believe

‘4legit§mately taking'place. ‘ﬁheﬂparents' real 1ntentions are

themselves and this’ requ1res that they get rid of the

children by leaving them in the foregt where they would be eaten

e

fore

.

by wild animgls, w1tches or other thinqs that live there.

"Nay, w1fe, said the man, "we won't do that. I

Eould never find it in my heart to 1leave my ' childreh
‘alone’ in the forest. The w1ld animals would soon tear
them to pieces."

‘all
boards for our coffins at once.

st.

"What a fool you arel" she said. = "Then. we K must

‘four” die ' of hunger. You may as well plane the /
f
|

-4
A\

]

-The real action they perform is to lose the: children in ~the

. Notice that each, of the1r réal 1ntentions conflicts w1th

.
,\

¢ -one that the, children could bé expected to 1nfer from~their

-, Q

A actions, given -that the children believe the actions to be taking

I~pdace in a shared episode. yotice also that the intention te

‘¢  have

a

supply of cut, wood at home is independent of the

intention to get rid of‘the.children. (In £act, the stepmother

says . to the father "Then we will go to opr work and leave théﬁ

’

alone®,

_can

The parents actually intend to do their work.)

e

Figdte 44 shows\the parents"real plan in more detail. It

be

14

seen that eéach of the actions in the episode is e1ther

reai,or v1rtual. Many ‘'of the actions w1th1n “the episode are.also

: specified by intentions in the real plan. These are marked by

gameAs ,relation. Going to a Place in the forest (in)zhe

. episode) is filled in (in  the real ;plan)~ by " going to the

|

.

o

’

’




. -

a : S -

|
Bruce and zmséws\uznmnwonwsm Plans - .
|
|
f
|

Figure 43. The parepts' real intentions . )
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~

thitkest part of the forest. The critical conflicts concern the
parents'. 1nte2tr6n to stay nearby and to teturn to fetch the
ch11dren. The complex act "Parents’ losl Children in the forest"
itself contalns a complex act of leaving them 1in the fqrest
alone. Given that the ch%ldren‘are in the thickest part of {the

forest, leaving them alone would give them no way of finding

their way back. Thus the children would be lost.

3.8 Acting on an Interacting Plan

» She gave him no peace till he consented. "But I
#-grieve over the poor children all the same," said~ the o
man. The two children could not go to sleep for hunger
either, and they heard what their stepmother said to
their father.

_ Gretel wept bitterly and said, "All is over with
us now." . S .
"Be quiet, Gretel," said Hansel. "bon%t cry! I

will find some way out of it.” ’

The parents are not the only ones who have concealed
9

intentions, for the children are also’ carrylng out a plan. Their
plan is 1ntended to block the effect of the parents' veal plap by

finding an alternative " to following that would get them out of

the forest. In Figure 45, we attribute the children's plan to

!
. *

] Hansel since he apparently has a r icher understandlng of both the

-

,virtual plan and its use in the real plan of the parents. It is

) +
he who gathers and drops the pebbles, and it is he who. comforts

’

the frightened Gretel. S S

.

The children- also pretend to be participating in an Qrdinary

.wood fétching episode. Presumably it 1is necessary that they
[ . ’

avoid direct confrontation with the parents for that the

parents would otherwise take more drastic means t rid of

, / : - 57 - o
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. : ”
them. Hansel's method . of blocklng the parents' plan is SO

skillfully executed, in #fact,  that the pg}edts never find out

that he and Gretel know that the parents are plotting against

" thenm. Hansel; for example, tells Gretel: "Be guiet, Gretel" so .

that the parents will not discover that “the .children had

]

overheard them plotting. It is just as important for Hansel's

plan as it is for the parent:s’l pPlan that the ordinary episode be °

carried off as if it were the real plan.
Figure 45 shows Hansel's -real plan. His "intention to
survive spififies both that he avoid direct confrontation and

that he find a waylof getting out of the forest. Thus he plays a

role in the episode,: not because he is deceived into thinking’

.

éﬁat it is an ordinary episode, but in order to avoid a more
direct showdown with the parents in which he hight be the loser.

For both the children and the parents, the vistual plan is

“embedded @n the .real plan. For the parents it . is a

-

-

+

straightfopwa;d' deceétion (or attempt at a degept}on). For
Hamsel, there is an additional: embedding. - His real plan
contains a representation- of the parents' real plaﬁ, which in
turn includes their use of the virtual plan: As is evident from
"HanéEl and. Gretel", éeceptive p}ans often make use of ordiﬁary
plans. The representation of deception, then, becomes a special
éase which requirés the representation of ogdinar}’plans as a

grogndﬁork. . s

g . - ' B i

- -
N ¢ -
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3.9 Séparate Realities ) \ /0 —_—
* ' ‘
One of the things that makes the first episode of "Hansel

and Gretel" intriguing is{,that __the phafacterS~have different -

*

views of what is happening; 'Each view (of view of a view). is a
belief spaée, which can be categorized by{who maintains™the view.
- - t- s -

' . . oy . &
For example, there is the belief space that contains the parent's

’

beliefs about the children's beliefs.

We take advantage of the notation proposed by Cohen (1978)
to indicate these representational spaces. Each diagram in the

-

preceding  analysis can be inte}preted as being ‘within a .
partfcular Space, or spaces, since we are' assuming no absolute
facts, , only beliefs, For example, Figure 46 shows that state X

is belie;ed by A but that A'believes B believes the opposite.

- ]

A BELIEVES

' .* B BELIEVES

t I ,
. Figure 96.‘Differin§ beliefs

. . , 8 ) .
One special representational space neeaé/to be singled out.

This is a mutual helief space, which'indicateszthat from the

5

point of y}ew of the ta;get-chafacter, states contained within
P i

. : : >
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.

are believed, and believed to be believed. For example, if. A

believe$s that both A and B believe X, and. that both A and B

<

believe that A and B beiieve X, and that both A'and B believe

that both A and B bglieve that A and B believe X, and so on, then

we say that A believes that A and B mutually believe:- X; or

MB(A,B) . Cohen discusses mutual belief spaces furthér and give%ﬁ .

. a fiqite repregentation scheme for the indefinite recursion they |
imply. For oYr purposes, we will simply indicate when a space i3

S :
a mutual belief space. Note that since no beliefs are
necessarily shared, MB(A,B) may not be the same as MB(B,A).
N , . .
" (i.e., while A may believe that A and B mutually believe X, B may

*

~not believe it.)

We can symbolize the various belief spaces as follows:

f

’ © XB X believes that ...

MB(X,Y) X believes+that X and Y have a mutual belief that:

s’
* e

where X amd Y 'indicagéfeithef'the parents (P) or fhe children

©. a S
,

Since we are discussing the bglief structhreg\ contained
within storjes, we,alsé want to be able to rebreggnt thé.readép's
beliefs 'which are .often  different “from at least some of the
ci;racters'. Some’ stor ies may Be written to g&ve the readér

initially a falsé belief (only later in the story does the reader

realizg that one character had beén right all along.) We use.RB

to indicate the reader's beliefs. But to-simplify matters let us

. assume that the reader has a "true" uhderstanding of the first

part’ of ."Hansel and Gretel":¢  Then we can omit the explicit . |

~

- -
E N .,

" ,
~

e
»x
v
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indication of ﬁB in front of every belief space. 'Some of the
"important beliéf/spaces then become: ) _
“l.Pé i The.parents belieye that ... R i cot .

a

. PBCB The parent's believe that the children ~believe

P

that u. * e . ‘
MB(P,C). The parents believe that they and the children

o
'i( -
have a mutual belief that...» . w»
,CB " The children believe‘that o .
. . ’
CBPB The children believe that ‘the parents believe that.
.“ . "t‘ - '

-~

MB(C,P)  The children believe that they and 'the parents

have a. mutual belief that... -

We can summarize the intriguee in the story in te;mk of such
helief spaces' The parents have both a real plan’® to‘L111 the
ch11dren (in PB) and a virtual plan that they intend to have the

ch11dren believe., S1nce they be11eve fhat they are succeedlng,

-

the virtual plan enters PBMB{(C,P), and therefore, PBCB. The

i

part of the virtual plan at is true for the parents.goes into

«

+ MB(P,C) . Note-that intenfions of caring for the children are in

PBMB(CCP) but not MB(P,C), whereas more reality based facts such

as being in the forebt are in bot, PBMB(C, P) and MB(P,C). The

*

ch11dren (i.e., Ha sel) have their own plan, in CB. " They accept
part of the virtual plan, in MB(C, P) but reject part of 1t

This(wou'ld get qy1te complicatéd were it not for™ the
Lt w fo y

'assumption + that in hear1ng his parent's plans, Hansel ga1ns.

complete knowledge and that thls knowledge matches that ~of the

%

implied reader. ‘Thus several of these'belief spaces turn out to

- s 5

» ' ' ‘

R . i ) . R -" 6 2 - L . - R . L3
3 - » R
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“ be congruent.
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A
of _spaces

e

“as

thg ﬁpl}owingf L’
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EX

shown in Figuresg 47 through 54.

. '.} , ' N
In, fact, there aga¥pnly four equivalence

4
Classes

-

These spaces are -

’ \ 7 S B . .
1. The virtual ﬁ;:;ﬂﬁzyéﬁfe 4])+ This is what ithe parents think .
: X4 [N P -
;o . N T . * . ' . 2
- they have. indyced the children believe’.. It is thus PBCB, .and
. - N . o .o - Pl
‘since the. episode is supposed to bé'shared, E?QBJC,PQ.‘;.Since
N e . . B . .
Hansel .sees throwgh the wirtual plan it -i§iBlso CBPBCB and
SRRV \ . L o o <
" CBPBMB(C,P). =~ _ N\ - . Rl
’ - . .\\ .. ! .
- . AN ’ . . , - .
L ) \\ PBCB ' ’ Fo
. . . «(=cgpaCBY .
< . . Hmmﬂmpi‘ CHILDREN'S ROL
\ . «
% w 4 ( _\\ . L
» ‘ - 1 : \A u
48 N -~
’ * 7 \)T .. > \‘ . ’

Figure 47: The virtual plan P
LD \ o :

1

2. ﬁhe Qpreptjg_gglig§§_iFigd;§-qusAIhisi;gglgdgg the parent's.

-

real plan. Since Hansel knows their pfan‘this space is both
S : N :
PB and CBEB. .. )
v t 3 MY . 'Q _
~ - N . ° ‘ .
- -w .
2 S r . '
.‘ . 14 . bay o .
. ~ N /’ , ! \ 1 ) i
L3 'l} n B - .
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3. The- chl@ren's "beliefs -(Figure 49): ' This includes the
A children's real Bfan. It ig only CB e the parents do not
k45 .
o know the children's real plan. "nce,‘ the children do have &ll
- the factg this also is the .same as RB (the reader's bele¥s).
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accepts and everyone believes are mutually accepted. This

included 1in’ each of the above. Note that this space,'under
“« A . ]

~ ) -y

ordinary - circumstances, would include the entire', shaféd

episode but® ‘is reduced in size here because of the decegtlon

engaged in by both part1c1pants. In ordlnary cooperatlve'

interaction MB(X,y) and MB(Y,X) wolild be‘qongauent. Our term

»

. 4 s » .
"coing}ding mut?al belief" corresponds to Schiffer's (1972)

.
4

term "mutual -belief",

. L4
B COINCIDING MUTUAL BELIEF % .
o PARENT'S ROLE ; CHILDREN'S ROLE N
‘ - ' —1 omoren's
: . : ‘ .———manmmaj>;/ %
» N - N 3
. —— M ~ » .
. - . [ ‘ v
\PARENT'S PRETENDED PLAN

. [ Y - R *
- s . . Q . . . ., e . " ]
4. Limitations of the Representation - .
*~Undoubtedly the least controversial - feature of the
rep;ésentafion presented here is:cthat' it is 'complicéted. We

g . ! v

v L . ) s .
believe that this complexityrlis necessary because %ocial,

- -

1nteract10n of the klnd described in "Hansel and -gretel"ﬂ is

itself complex.' The intricacy of the representation'qgeﬂed just

-~ R . 3

to account for the §toé§ as related ‘in the, text has beeﬁ a .

surprise even to us. ' '

Bruce and Newman/Interécting Plans

) ‘ - ’ * .t iﬁ§r\,
Figure 56. Coinciding mutual beliefs 7 : .
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Bzf what we have d1scussed here is only a sketch There are
[y

4

several ways ‘ in which we have had .to s1mpl1fy the

]
representation taside from the <trivial means ,of abbreviating,
e.g., the ByDoing relation). T

Ay

4.1 Combined Participants

«

-~

As’ mentioned earlier, .we combined the father and the

Stepmother into a‘single character ' called "the parents", and
v . - i

combined Hansel and Gretel 1into ‘a character called "the

.. : .0 Y .
aspects of the " episode. For example, our ~~abbreviated

children". This',makes it !impossible to represent important.'

father, . uho “lovés the children (but not enough) and . the

stepmother'who sees them as additional drains on the family's
. ’ .

N .
-~ .
»

" )limited ' resources. Peir intentions are clearly differentiated

¢ . “ ! P h 7 .
- in the story ‘'and could be @*epresented formally with additional
\
- dﬂagrams representlng their Ln1t1al conversatlon as a plan of the
- .stepmother to convince the father. Our two d1mens1onal system,

does not, however, allow ys to represent moré\ thqn tho plans

i + simultaneously. "’ - Lo . . >

/

4.2 Ppoint of View = ° Tt o, ‘

.' Te  diagrams S‘}/’/O% the virtual plan as eguivalent’from eath

& p01nt of*v1ew. A complete representatlon would require L3 view

'
-

. . L]

be wrong to assume that wood fetchihg is- a familiar activity,to,

s = .
the fam1ly, fam111ar enouyh that most bellefs are. shared, that

LR

C- 154 .believed by all part1c1pants, bel1eved to be bel1eved by all .
! ! A i‘ ——

. J - . :
S , DI N

LI 4
°
A

\representation does not allowfﬁus’ to distinguish  between the

. . - ,.\.

. 1
for eagh” of the characters. For this particular case it may~fiot"

-—
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particlpants, nd belfévedleo be believed to be believed by all

particiﬁants. Thus, the parents' view' is of a shared plan thgt

is mwot mark dly different from the childr#n's view. ThlS works

for the woog fetch1ng ep1sode as_an ordinary plan episode but not

] 2 N

when wood fetchkng serves as a virtual plan,

- ’

Ay - ¥

4.3 __Changes Over “Time.- ~

: C g
'W;ﬁ\%*\\ .. s, .

have~ also 1limited our discussion of how plans change
) . vy , P

e

While”events are'occurriné. A complete repfesentation of the

’ i -
plans: discussed here would require a coniplete set of diagrams for

each time 'point_in the episode. Attempting tb répresent all of

& _ PR
the virtual‘plan at " a single point;ggzﬁced us to. adopt ,éhe'

. . O
gimplifying -assumption that the parent's 1ntent1ons and the

©

the time that they 1n1t1ate the epi'sode. -A more reasonable

assumpt1on is that some of the\detalled 1ntent1ons and planned

\
\ *

acts ar1se as events pccur.

4.4, _The Process of Planning @ . L.

’

vy .

The diagrams here emphasize the, end® . result of planning,

; ]

"i.edy a plan. *We have. limited our ‘examples that would show how

.an unteract1ng plan mrght be, formulated However'it "would be

’ 4

~1mportant xo cons1der the process s;ncé it 1s. um‘hﬂann1ng that

-

' solutions to , conflicts are created -and 'compared The

<

represenhation of this process would. 'requ1re‘ consfderably more

apparatus than we have so far’ developed C . .

quns dre rarely formulated in advance ‘ Instead they

7 \

typ1cdlly cons1st of- a goal and .some loosely def1ned‘expectat1ons

Al
3

. * . T= 1.

_‘*...”, , - 67 -'73 . '".. op

- consequences of their act1ons are known 1n full to the parents at\
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\
-~

about how the goal might heﬁattained.l But a .full 'representation

of such:* changing expectations would not , be enough, for our

?
« L

purposes, where there is not one, but a set of (interacting)

plans, and the state df any plan is deperrdent. upon the actions

\

determzned by the other plans. Furthermore, the re-actions from

’ the other plans may be quite unpred1ctable (since they depend as-
much upon the goals of those plans as upon external events). A

T *
plan~'must therefore be sensitive to the actions of other plans,

’

and our representation must reflect this inter-dependency.. o
" ~ ‘ . .

But that is only the beginning of the problen. Each plan,
in “order to reéot appropriately to the actions ofg@ther plans,.

may build a model of any other plan. As actions ’Snﬁold, tthe

- ¢ .
model , may have .0, be rewm#sed. A plan, which is®itself being

Q.f»« ~ . -~

formulated during execution, is re-formulating its model of . the
) .

>

."other plans. On top of that, it "knows" that the other plang

hgxe models of it, and that often en effective way to- achieve a

goal is’ to affect the others' models. ' Eventually we would want

. to be able to represent an 1nd1v1dua1' 'process of planning, but

also the soc1a1 process of fbrmulatlng a'spéred plan Yn the

7
-

course of interactions with others.

Y ;— . s
LN ) : ' Yy .
4.5 Use of the Eplsode in the Story\ ’

v A representatlon that was complete on éach of the, d1mens1ons

\

discussed above’ would_stlll be a representatjpn of only a small

part of “Hansel and Gretel". One could even v%ew the entire set
! e .

of actions as merely used to set the stage --- to exp1a1n how two

ch11dren get lost in the woods. ] . . -

" - -




'llterature, if not to sc1ent1£1c analysis of_ text.

5. Complexities ~ Easy vs. H!!é Texts
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- . Yy

~ Despite éhese 1imirations the analysis” as ,done tells wus
several ‘things. It demoenstrates the possibility of a con51stent'
analysis oﬁ\\plans that 1nteract It illuminates areas 'of
investigation that nfight othetwise be ignor'ed.fIt shows that one
., A Y

can givé a more precise meaning to terms such as "conflict" and

. . . 3 ] (3 . ." (3
“1ntent10n", terms which are familiar to humanistic analysis of

ot o ‘ ‘ _/
. M@ A ; <.

\.

A formal plans analysis demonstrates that even apparently.

‘simp%e—sfor;gg\mgz§require complex plans representations. But

beyoﬁd the simple demonstration that intesacting plans C?P be

complex, our method of analysis allows us to be more /precise din

'measuring the relative complesity of stories along -.several

dimensions. Whether or not differences along the dimensions we

.

outline here make a d%ﬁﬁerence for comprehehsion or recall is, of

.

course, an empirical questldh. + It also remains for emp1r1ca1

work to show i what ways these dimensions - 1nteract’ w1th each V

other or with othér factors such as age, reading exper ience,, or -
medium of presenﬂggﬁoo. We can begin by butlining eight possible
sodrces of compliﬁfty We then suggest some hypothesos about why

and how these d1mens1ons may’ lead to difficulty in- comprehension.

*Following that we dlscuss some ﬂﬁpllcatlons of these factors fot

teaching reading and selecting texts for children.

.
e
¢ PP, 21N
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5.1  -Complexities that become measurable with the «epresentation

v B
Al
-
‘e

\ .

i <
i P

what may make interactive plans difficult to understand. Any tw

representation may be compared direcfiy along these dimension
T s
5:1.1 Size of Plan ", - /
) ) ) o /
A plan may involve a° long sequence of acts or may be

accomplished by a.single act. The temporal duration of the Pplan

may also be a ’factor. . P . iE

A - - [

.5.1.2- Chapnges in Plans ~ . J),

-

« - . > -
Plans in a story caan remain fairly constant or may change incpgg

“ : - C et . . * A
response to events occurring during the plan's execution. The
i . .

- R ]

number and mégnitude of changes may be a souréh\?f difficulty.
Y . \

»

5.1.3. Degrees of Interaction

- < ~

Whep there are multiple actors in a story, their plans can

R A3

_ - l.' < . . ’
be more Vor ‘less ~interconnected, Hansel and Gretel's plans are
tightly intertwined with their pareﬁts'*plans;. Each 1is trying
to respond to the others.and to get the.others to do an act in a

particllar way} In other stories characters' . plans may not
AN . —s "7+,

-
-

interactaaé tightly g there,may'be only one character.
s . . . .' , W ' . X
5-104. Confl icts ' . . . N ) -

The nuimber and types of,conflicés amohg plans in a-'story may

also " be a source of Somplgxity. It is.not.necessarily the ease,
. ) » i . ‘ .

however, that plans of any type can.conflict witb' plans of any

LY s -
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”

< ¥
- . * »

‘ other .type. 1In fact, the identification of types of plans leads

. us to an identification of types of conflicts that arise ambng

LY

.
N - ~ -

plans in interactive situations.

'5.1.5 Embeddings . .
. Interacting plans may contain multipie embeddings of beliefs
4 q ‘

yitnin beliefs, e.g., A believes B believes A believes X. They

L . . S

Y may_also contain embedded intentions. For exaﬁple, Hansel and

Gretel's ‘ parents intend the chlldren to have the 1ntent10n of
following them into the' forest. A consequence of the embeddlngs
of beliefs and intentions is that gne plan can be defined with

reference to other plans, and those to yet other plans. Hansel's

plan is formed with reference to the’ parents' plan which, in !

-

turn, contaiaed a. plan the children were supposed to hbave. ‘There

may be stories w1th more embeddlngs than thxs but thers may Qgsiﬁj?
limit to the,numbeé of embeddlngs that can be comprehended (or \

~ . i

even written about). ‘ L , ‘ \
! 5.1.6 Levels of Characterization of the Same Action «

. T ;\ . e T T = . c

. The notion ‘that acts can be, d¢scribed at a variety of J
\ g levels, none of" which can be reduced to the 1lower level '
ldescription, in not a new notlbn in phllosophy or ychologY, but

. )
"it is .to formal models of ﬁuans and plannirig. One «eésgn is that'

most of - the , formal ‘work on plans ‘has focused on plannlng in
N !

&

artificial sipuaﬁions. _But in anélyzing human interactions, it

becomes not. only helpful  but: necessary td:make explicit these

different :levels ofm'gharacterization for the same act. For

o \ ., ' Y
y example: . i L . .

B
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Levels of Characterization

L]

A} . <
s s C
.

u Surface Level - Deep ﬁeVel
4 glipping a ring on a finge} - getting mébried
 walking .across the street - , jay-walking ~
i “sayiﬁg "Hello" . A a greeting
) .

L4
. The same action can be viewed at various levels or clumped

’>together‘with other actions. Clearly, there can be many 1levels

- ~
4

of characterization for the same act or sequence of acts (cf.

. "perspectives” in KRL, Bobrow & Winograd, 1977). We have

‘ represented higher 1level characterizations in terms of Various

- v -

kihds of complegﬂacts. An important aspect of interacting‘ plans
is that peoéle develop gﬁem and‘car{y them out in the context of
their perceétions éf othgré' ;ctions. Two ‘*characters may
underétand the - same. action 1in different ways or aé parte of
differentb sequences: For example, the plan. of Hansel and

»

i Gretel's parents, (Figure 44) their action of telling the
-“~"~mdwchiidrenmte—waié—éfkfxuﬁe—4ﬂér—bhe—weemp1éx act of 1leaviwmd the
children  alone in the forest but. in the sequence as it was

+  supposed to be'perceived.by the cnéldfen it is part of the

compléx act of, having the children Qait at a safe place.

3 . v

N 5:1.7 ‘Beliefs Outside of the Mutual Belief Space

LY *

. ® In an ordinary cooperative episode most beliefs are held

¥ ; . - . .
#futually by the characters. The reader can then assume that all

g X , :
knowledge 1is transparent to all. Often, though, the reader must
X, A : . ’ ; . . Y
aiﬁﬁhe that there are beliefs outside' ' of the mutual space, - not

’ g

s

- 72 - ‘\,78 .
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]

necéssarily conflicting beliefs, but beliefs that'are not known

to one or more characters. . t
' *’ . Y &
5.1.8 Vvirtual Plans . -y “w ]

virtual plans aré an important special case of béliefs
outside of the mutual belief spacq. In a vfrtual plan, what A
y» - .

knogws but B does not is that certain critical elements in what B
’ ’ ’ . -

v believes is the mutual belief spéce are actually false.. The

[ »

. mutu#l belief space is ‘being used by A& Ep cover over A's real
intentions (that lie outside the spéce).' Virtual pfans ‘work

‘because By themselves they c¢ddstitute a coherent course of

“—*w—*“_“actich:*-ﬁhewchaf&ctef~&§—acféﬂg~ﬁﬂj%he~ basis of a rea1~~p}§3:"~wf~v

(outside of the "mutual belf!EFAgﬁgegTji-but puts forward the
. -t . ’ . " .’..
virtyal plan as an alternative explanation for His or her

L
- ’ r

actions.

2

Virtual plans are common in stories. . Hansel and Gretel's
Pt o
parents use the virtual plhn of ordinary wood fetching to _pursue
gheir real plan of° getting {id of. the‘ kids. *In facEf Ehe‘
foilow}ng outiiﬁe aépears to be a good model for a large claés of v .

’

’ stories. ‘It defines a kind of deception wherein characte#s act _
on the basis of real plans, but pretend to act on tke basis of °
l virtual plans. ’ : ’ .

< . N . e

[T . : v
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" Outline of a Typical gtbry Containfng

o . ‘ ~a Virtual %}an. - ‘ o .
A\ 1. A4 has a problem that suggests a ooal that isjin conflict w{th -
i '

] a goal of B. - .
‘2. A re%lizes that'B's nbrmalbactibn; (or inactions), i.e.; B's
- A A .

real plan, will not help in achieving the goal. .
3. A fdrthér realizes that B will not alter his plan to'euit A's
goals. ° _ . ,

4. A therefore puts forth a virtual plan either to conceal A's

>

real plan, or - to entice B into d&ing something he would not . i

otherwise have done.

-~

5. B responds to the virtual plan.- In some cases -he falls for.

the trap, e.g., in Aesop's fable of "The Fox and the Crow" the

< Y

crow sings in response to flattery and drpps a piece of meat.
¥ In ather cases, B sees throuoh the virtual plan to A&'s real

plan, then pretends to do along with the virtual plan, or puts

forth his own virtual plan:

-

,q

6. Actions proceed, but”each action has alternate simultaneous

interpretations, -as part of the virtual plans and as part of

"3 -

the real plans.

7. At some point the virtual plan is d1scovered, or uncoyered.and

[}

- the story (or episode) draws to a.close. ' : v

A

V .
While virtual plans are a common form that deceptlon takes

’

.+ in stor1es, what We said about conf11ct applies here. There may
be many kinds of deception and these can be catalogued and

defined in terms of the kinée of plans 1In which they oceur. ' ¢

. N
1 N S
.
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. T 5.2: Other Factors that Would Make Complex1ty Make a leference

s ¢ N ‘ o

A reader must be able to 1nduce plans from. the often sKetchy

statements of actlons and 1ntent1ons and . then be able to use the -

-

1nduced plans to connect events..ASeveral factors beyond those

s

’that are measurable by the interacting plans representat1on are
L A :
' the source of "‘hypotheses about the process of comprehens1on.

. . .
[l . . A
° . . - .~

.5¢2.1 Explicitness/oﬁ the Text - <

- <

.

TEth»vary in the degree to which they are - explicit- about

i
[

the plans and 1ntent1ons of the characters in the story. étories

-

‘may be more dlff1cult when the reader has - to infer plan o

structures from.the s1mple statements of “actions. Texts need ‘to

.

be eXamlned ko determ1ne how such- things as v1rtual .plans “and

-

,"confllcts are szgnaled ‘Other presentation media may present
- their own advantages and d1ff1cult1es (Rﬁbin,, l97ﬁf. A story

presented on f11m= (w;thout a narrator) may give very little
' .indication of the underlying motives and -intentions of the
’ - ' )ﬂ ’
characéers but may prov1de a r1ch source of non -verbal cues to

-~

emot1ona1 states and att1tudes. : L S e AR

' ;
1

5.2.2 The Development of Rore-taklng Skills in, Children ’ j

- . g
There Lstnow a cons1derable body of research on the abilitj

<

of -<children to take the perspective of anothege (Shantz, 1975).
Whererlnteractfng plans are concerned, we would'expect 'there‘§to
be some relation between the abilities this research investigates
4 * -

and: story comprehension. For example, ﬁaying to maintein
. different points of view (e.d., that one character believes X

+ where another believes not-X, as in many cases of deceptiony may’
3 ‘\ N ‘\

ESR - : .

.
R S
Y




associated with maintaining a 1ardg number of differing beliefs

'Stories thatp involve beliefs about charactet types or simply

N £ :
. Cay : Bruce and Newman/Interacting Plans - '
* : < . v - , °*

- -

émpose demands on the reader. The>ability»to meet these demands

may increase with age or readifng experience. 1In addition to the _

levels of embedding mentioned above, there may be prpblems-

4y .

or mairntaining any differences for an extended period.

5 .
[N ’ .

-t . : ‘ o ¢
5.2.3 Critical Beliefs _ ) X .

o , H _. M ) . g
Understanding stories that have interacting’ plans involves

more than just the comprehension of complex embedded structures..

' R ' R} -~

facts about the physical world may place differential demands on

t

readers depending -on their experiences prior to reading. Often a '
single piece of world knowledge can _play a critical:role in

. » ] .
deciding between one interpretation and %anothWer. We found it y

k]

difficul;} for = example to change a small~ part of the '

represeﬁtatlon wlthout produc1ng ripple effects throu out.
' One consequence of this h011st1c property is that a single
P
be11ef can assume tremendous 1mportance.1 For example, the be11ef

.-
R

that the _parents, omeansel_andHG;etel—do the;;—weed—eutt%ng—at———— -

o

some dlstance from the home appears cr1t1éa1 in t@elr plan to

include ‘the chlldren in the wood cutt1ng°expeditions. The wood =
\ 7 - - ;

fetchin§ episode acts as a cover for the parent's -real plan 'to’
» , . B A * .,

- ¢

el

abandon the children.’'  1Its effectlveness depends upohn its' T

beLlevablllty, and” ultlmately on- -the be11ef that Lt 1s normal for

~

the children to be ta%en along. L B - .
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°Learn1ng to Read ' ) < R R

. . ‘, . (R

read?

7

’ ~ N .

. What do 1nteract1ve plans.analyses tell us about learnlng to

kY
complex-

texts

‘task that may require years ofaeiposure to high quality
» . Y LT s,

to

,e 1
.

One thlhg'ls that uhderstandlng " plans in storles *is .a -

‘s . ¢

RO

learn. With regard to tégt charact/rrstics, the

interacting plans analyses that we_have done flluminate a world R

) 1
¢ v

_of phenomena that are ump}icitiy rgnored Cin the"design and :

.. selection

of texts for -use in schopl workbooks, tests, primers

-

*and textbooks.' The teits often sacrifieé the story, line undeg ) 7
the\ assumptiona that component skills of begrnning reaaihg "need )
to be taqapt 1ndependent1y Thus, rt\is';ssumeq, stor; structure vqﬁ .
;an be taught wheﬁ its time come;° there is ‘uo need to~ demauo
h1gh qua11ty stor1es% wheh One is teachlng‘degoding of~words to \ ’

%eanlng ‘If an 1nteract1ng pIans analys-ismshows nothing else, - 1t
st111 demonstrates tHat .a° fu11 understandlng of evéh a "simple"

- fglry tale, requlres ~sgphlst1cated sk111s. Where are these

ﬂ sk111s to be learned, if not through readlﬁgS%or berng read) good
texts? . o ‘ - ‘, K : . "‘ ’1 . ‘ i 7
. : It 1is oﬁly partly” facetlous\_to propose a text qua11ty ' .
h1erarchy of ‘tHe follow1ng klnd&- . . ;’ '

g I._ Texts never seeu in school v " i { . . ﬁ" A
‘ LQ: _ée;ts allowed wah the regular’work’ is &&n o ‘e
€k3; Texts read for,agpurposelother than learnlug to read : A ;4.
. > 4. Texts -used tb,teaoh reaoing. “ » .'ﬁ. N A
,‘ s, . Texts used to test reading'ability e ’ ‘ '
" 6. Texts used.tq tegch $pecific componenm skll;s ; S ‘ .
e V.

(often uspd!&n remedlal readLng classes) . N

.
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A reader why gets enough of gypes'lfandgzv.will learn; to .enjoy’ .

. iding, -will learn that there iswa'point'to reédiné, and difl s

v

legrn the skiils‘necessary to read with "understanding. These o

. ‘fthree types of 1earn1ng exfst in p051t1ve feedback loops, as

‘shown in Figure 51. | But theochlfd who only’sees texts at 1eve1s -

o
e ‘

3 and ¢4 aqr. worse never - ente;s the loops.‘ He or she is then,_ ’ .

:tested at 1eve1 5 and punlshed w1th level 6 texts for ‘taflure to 5.‘ \
. %
] - f -~ "

e perform on the test. Whlle it 1s 1m90rtant to realize that "' &

i{ readlng is a,complex skill, we must not assume that "sihpler is -

" EY . E 3 . /
. . L 4

_ bettér". 'with regards Qﬂto text selectioh. Complexlty is

multidimensional; the best text may be one that challenges the

>

4 » -
- reader 6n a few dimensions and allows—easy success on others. _ji

LEARNING THAT
READING HAS }.
A PURPOSE

~N. - * s
L4 @
- : k - k3 . , , ,
v LEARNING TO ; <
‘ENJOY READING .
~— . Y ' . ' * '
ot Al
< J A . NS . -
. 4 . . , . - ‘ *
T Figure 51. Legrning to read
., L ‘4 . . ¢ 4 Y - . . ) ' -
- ' e ) : - ’ -
. - When one moves beyond the orthographlc and, Lexlcal levels of ’

Y

v )

ana}yslsv one finds more and more _a tendency for texts to be

. t°

\ understandable An d1fferent ways. We suspect that few three year . . ;

» olds, upon hearing. "Hansel and Gretel", would understand it as %

a5 s {b
. €
S ~/'- ° Y .

. an/ adult would. Yet their -~understanding, though possibly *° -,
. /. - , ’ . ’ . . - ' -~ . ‘
lﬁnited, is not wrong in the sense that saying ' "cat" to the
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» letters "D < O'- G" would be ‘wrong. The .complexity of plans may- .

L d

“ * '

mean that readers can understané*ln dlfferent;ways, yet still be } -
reading, ‘and hence, learn1ng to be better readers. Furthermore, e

the importance of critical beliefs suggests that readers with -

- / ¢ ' i R
4"different backgrounds may build differeﬁt interpretatiQns of the .

¢ same texts. It'is a char cter1st1c of 1nteracttng plans and we ",

-
> € -

think, of 1literature -in general that one cap uncover multlple
' * 3 a

mean1ngs,<&p,one of wh1ch is wrong, or- even unsat1sfy1ng« 7 The’, P

best approach may be to give ch11dren good llterature, letting

. the child dec1de‘whether it is too .complex. ‘ - '

'

.l E— . e -, T L o TR s - o V- e s ot
-
’ bt .

n N < -

- -~ M
vt (/

- We have presented ‘here a way of repr %nting the,interacting R °

6. Conclusion

g m
né'plans of characters in stories. 1In devel®tping the system and . tn .
* 3 N £ .

L épplying it to the analys1s of "Haasel anq’sretel" we have “usedt® °

. { )
, our own common seénse knowledge and 1ntu1t1ons about soc1al

€ E

- interaction. We“"assume that we shate th1s knowledge and these
- & - -

intuitions with other (adult) readers of the story. We'vare not . .

specialists in 1nterpret1ng fairy tales.although we have read ) "

’

this ome rather closely. Rather, we were struck w1th howﬁeasy Qt
A} 4 o'

" was to view the‘;i;;ﬁciers\as familiar and ordinary people wﬂb : . ;
x . A .
were engaged in ifficult®conflict. That is, we found we co%ﬁﬂ k .
2 N -

attribute our own. knowledge and 1ntu1t1ons to the characters as

.
s . ‘.

. -though they’were real. Co X I N T

L . . a
.

It would be tempt1ng, on this bas1s, to say that the sys&em .
- . - i * P
-prov1des a‘ way Vof representlng actual soc;al 1nteract10n. But

-
3 ~

.. while it. seems reasonable that readers br1ng the1r ordinary
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ing reasonaﬁle
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processes th

studi
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We do want' to suggesg,‘goyever,

s

stqries,
‘e

{

social interaction.

we

-hapé' to
at1ona1 and coherent. )

artfulness in aﬁstruc

1nformat1ve dialogue, for example, may be covering over 1mportant
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L . Hansel and Gretel . o -ﬂ"

. o
. (from ,Grimm,- 1945) g )

.+ Close to a large-forest. .there lived a woodcutter with hisn _;/
wife'and_his'two children. The bay was called Hahsel,and the|:"

N \ : ) . .
. girl Gretel. ey were always very poor and had v%ry little to T~
- .
.live on. And at one time when thére was famine in the land, he - h

o . <
L] ‘, . - 3
One night when he lay in bed worrying over his troubles, he-

could ne lther\brocure daily bread.

’

~ -sighed apd, said to; his" wife, "Whaf is €6 become of us? HOW are we
to feed our poon ch11dren when we have nothnng for ours&lves’",

"I'll tell you what, ‘husband, v answered the}yggan.

v

"Tomorrow marning,.we will take the children 6ut quite 'early into

the thickest‘part of the forest. We wﬂﬁl light a_ fire and'give, .

each of them ‘a. p1ece of bread " Then wé w111 go to our work énd

ll

. leave them alone. They won't be able to find- tbelr way back, and

v s - R A LN T

. SO, we shall be rid of them." . PO

o
-

;Nay, wife," said, the man, "we won't do that. I could neyer :
JVEind it 1n mx hearb to leawe my ch11dren alone 1n the forest. e
The w11d-an1qpls would soon tear them to p1eces.' 'i° n ' .
., "What a/Teel you are:" she" sald “Then we muat ali four'die ' )

Y

of hunqer._ f{oﬁ\ay as well pla]e the boards for our cofflns at
. PR , L S
once.f' v . ‘ . PR T , P Ras

She gave him no peace till he consented. . "But I grieve bven .
. . -

~

. f-the pooE thildren all the éame,"‘said the man. Ve .two chrldrep : “

! ‘ 3 . _ :
'w.could not .go to sleeb fe;gEuQ?e; e1ther, and they heard@what ey

the&r;??epmother said to their father. e j AR )

P i
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. ’ 4
\wept bitterly and-sdid, "All is over with us ngw.W

N
-

iet, Gretel,"” said Hansel. "Don't cry! I will find
~ som& way out of it." -, ) ’

When the cdg people hadvgone to sleep, he got up, put on h1s

.‘ .

’ : little coat, opened the door, and s11pped out The moon .was
E 4 .
. tat!
, shlélng brlghtly and the wh1te pebbles round the ﬁbuse shone llke
14 ~ ‘e LN

newly«mlnted c01ns-. Hansel stooped down and put as many 1nto h1s.

-

;-

5

E Y

.- pockets as they would hold y _ r:/

.
> S

Then he went back to Gretel and sa1d, "Take comfort little

-~
e ]'

s1ster, and,gp ta sleep God, won t forsake us." And thén he'

went €o<bed agalnr“*~~ﬂ~*m * . . p

-~

At daybreak before ﬂhe-sun had r1sen, the wopan came and

'« saidy, "Get up, you lazybones! We are 901ng into the fprest to

fetch wood."

SN . Then she gave them each a piece of bread and sa1d "Here is

somethlng for your dlnner, but don't eat 1t before then, foss /

you'll get no more o C Ty o )
Grebel put the bread undert, her apron, for Hansel had the
P

stones in h1s pockets Then they all started faﬁkthe forest.

- o when they had gone a little way, Hansel stopped and looked ’ .

back at .tHe cottage, and he did -the same thing agaln and again.

L4 [ 13

" His. father said, "Hansel, what are .you stopplng to look back "

- L

. at? Take care and put your best foot foremost." ‘ Y ‘
- . . o & . . ) , - -

o " Oh, father," saig@ Hansel, "I am Yooking at my white'cat.

It is s1tblng on the roof want1ng to s;y good-by to me." \\
"thtle "foold that s no. cat! It's the morning sun ‘shining

¢
~

-

. . on’the chimney, 8said the 'mother. O ‘§‘
( . t '
.. PR i .

} . B P __‘ 85 - " ‘ \
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' But Hansel had not been looking-at the cat. He had been

Ld - N .
dropping a pebble on the ground each time.he stopped.
When they,reached'tﬁe middle of the fé}est, their féther

- + said, "Now, children, pick.up-sgye'wood, I want to make a fire
o : .
., . & »
to wafm you. . .

- hd », }

. .
Hansel and Gretel' gathered the twigs together and soon made

’ N

' a huge pile. Then the pile was lighied,ﬁand when it blazéd up

\_\ . - * o~
. -

theﬁgoman said, "Now lie%déﬁn by the fire and rest yougSelves'

while we go and cut>wood. When we have finished we will come

L3

back ‘to fetech you." . - e . . .

%
< ¢ '3

Hansel and Grétel 'sat by the fige,gand,when dinnertime came
fhey each ate €heir little bit of bread, and they thought their

';fgtﬁeq was quite near becagse they could ‘hear the soupd oﬁ;an ax.
It was noﬂé}, pohevéf,lbut a branch which the man hagd tiéé tor a
dead .tree, and which ble;fbackﬁayds agd forwards agéinsl'it. .

They;sat.thére gﬁcéoné"that théif@?t tired. Tﬁén their eyes

. ” . . )

began to -tlkose and théy @ere,soon fast asieep. . -

Al

When they woke it was dark night. Gretel began to éryf\"How '

e

shall we ever Bet out of the woodzf

. wt

v . But. Hansel comforted het and said, "Wait a'little while till
- * a . N : 2?- - -
the moon rises, and then we?%ill soon find our way." .
Y. . ' ) " A . .
% When the full moon rose, Hansel took his®little sister's .-

hand and/;héy walked oh, guided by the pebbles, which glittergd:

vy L]

éaereak they'found themselves back at theif?quher's cbttage;

P

They knocked at the door, and .when the ‘woman opened it and

. saw Hansel and Gretel she séid, "Youy bad childreﬁ, why &id you
N RN .|

‘ .
:
DR -, 86 - R
‘ :
;

v &

~~

1+

&

X

‘like~new1y coined money. They walked the whoIé night, and at é O

-
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-~ - . ' li [] " B
sleep so long in_the wood? We thought you did not mean to ‘come -
o back any more." )
But their father was delighted, for it had gone to his heart
° . s ‘ -~ ! .ol i . . . ’ . -
" to leave them behind alone. . ' _ .
“ - . « : ‘
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